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[NTRODBUCY TON

Spovta medicine today poen well bevouwd the con-
ceol ooboa team phyafeian who caves for the infured
athlete, It s developloy Into a coopevative male]-
divnelplinary oftort fncorpovating the theory, know-
Ledpe and skt llas trom the varfoun medleal lelda,
cxerelage phystolopy, phyaleal education, biomechanien,
mutritfon aond Che bhehavioval selences.  The emphanta
o shitting to the total physieal and puychosoclal
health, development and well-=belng of the athlete whao
from an carly ape to late adulthood pavtlelpates in
both competitive and recereatlonal activitioes.

'/‘.-

Sports medlcelne materlals avaflable to synchron-
lzed swimmlng have primarily come from Physician and
Sportsmedicline and Swlmming World on such topics as

physical conditioning and ear, eye, knee and shoulder
problems, Very little data and information specific
to synchronized swimmers has been collected until
1977. It was at this time that the AAU National
Synchronized Swimming Committee established a compre-~
hensive and organized training program for coaches
and athletes at the new United States Olympic Train-
ing Centers. Much of the collected information and
data'is made available in this book through the
cooperative efforts of NAGWS, the AIAW Synchro
Coaches Academy and the AAU Synchro Sports Medicine
Committee.

You will find contained in this book, information
on geuneral physiology and cardiovascular condition-
ing, flexibility exercises, body composition, strength
training, nutrition, coach-athlete interpersonal :
relationships, coping with competition stress and
performance anxiety, eye care and other topics of
interest to coaches and athletes. Many of the arti-
cles are useful for those .working with younger ath-
letes as well as international level competitors.

Some of the more technical articles may be difficult
to understand, depending on the reader's background
and interest. Nonetheless, the decision was made to
include them as reference material. For example,
specific shoulder and knee anatomy may be of interest
only after injury occurs, whereas the chapter on
general injury care may have wider interests and
application. The same may be said for the chapter
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o openeval phy s talopy versnag he chiapters on cowdd
Fdoniuy terhbague:, The veader iq also enconvaped
Fa teview the veadboay e Taoarean ot partbealan
Tt et

The contents ave by oo weans o comprehonsfve
compend bum ol ipar b med be bae The most g bav bap
omlastons Tnelude varv prablems Ciee Phys e ban il
Hpartomed fe bae S e v World o vour own phyabeian),
soclolopical aspects ol sports aund hlowmechanben,
There s shwndant tatormal fon on the biomechanlen ul
synchvonlzaced swimwlbap T lpnven avallable In the
Followlug recenl sourees:

CJdones, Poloo& Liodowan The Cowpouents ol
}{){1\1111\'({1}»( voed Swimmioag, Nl: treantice Hall

Jones, F.L.o & bLindeman Vo Champions on Filw,
Aun Arvbor: Universie,y of Michibyan,

Lundholm, J. & Rupggleri, M., Introduction
to Synchronized Swimming. Ainu.: Buvpess.

Synchro Magazine. 11902 Red wlll Avenue,
Santa Ana, CA 92705, (Ross Bean has an on-
going series of figure skill analysis, coach~
ing tips and judging aspects.)

My thanks go to C. Harmon Brown, MD. FACSM
(Chair of women's track and field development and
former olympic coach) who serves as the medical
advisor for AAU Synchro, Kathy Kretschmer (San
Franclsco Merionnette Assistant Cocach, former
world champion and rcprescntativd to the Athletes
Advisory Council of the US Olympic Committee) and
Dale Waddell (former coach of the Hayward Area
Recreation District Flying Fins) who nead the manu-
scripts for both content and readability. Topper
Hagerman, PhD (head of the exercise physiology lab
at the US Olympic Training Center Squaw Valley),
provided the design and means for much of the physi-
cal data collection, as did the Work Physiology Lab
at Obio State University. Without all of their
dedicated efforts and helpful feedback, this publi-
~ation would be less valuable. Special thanks and

e
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Sporta med{cefne {a mauch more than an area of
fntevest tor phystefans who enjoy working with ath-
letes, Lt enllaty the Interests and services of
people from a wide vartety of special fletds in-
cluding physical education, exercise physiolopy,
biomechanics, kinesiology, physical therapy, ath-
letic training, sport psychology, sport sociology
and sport history. It is comprised of four parti-
cular areas: the medical and paramedical super-
vision of the recreational and competitive athlete;
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between avrobic and anacerobic forms of exercise and
explained how muscles cenvert the foods that we eat
into energy, showing that carbohyvdrates and fats
arc the sources of this energy when processed through
several complex chains of chemical reactions. Train-
ing schedules ean thus be established based on a more’
precise knowledge of an individual's maximum capac-— ’
"itics and the -time necessary to recovery from parti-
cular exercise loads. We know that the use of drugs
and vitamins are not the means toward successful '
sports performance so that we can refute the tlaims
of the hucksters who tell us that they are.

The psychology'of practice and competition has
been extensively explored and described in a volu-
minous literature. National teams now have team
psychologists who work with groups and individuals
to help them understand their motivations toward
sport and to overcome the problems and frustrations
which may prevent them from reaching their goals.
Experience has shown that it is equally important
for the psychologists to work with the coaches as
well as the athletes. '

Some of the most remarkable contributions of
sports science have been in understanding the prob-
lems posed to the athletes by their environment. :
We know how the human body reacts to high awmbient
alr temperature and humidity, to extreme cold and
high wind velocity, to low barometric pressure at
altitude and to increased pressure in underwater
activities and we know the counter measures that
can be taken and how to treat the injuries and ill-
ness that occur when these measurcs are not taken
or prove to be ineffective.

Because injuries are inevitable concomitants
of sports, physicians have been provided with an
snormous volume of externally caused traumas and in-
ternally generated overuse injuries to manage by
surgical and non-surgical means. As the result of
this experience techniques; of treatment have been
developed which now return the majority of injured
athletes to their sports, ordinarily without resid-
ual disability. The demands of sport which require
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that function be restored to normal, or as close to
that as possible, have forced the development of
procedures which are now applied regularly to non-
athletes as well.

Synchronized swimming as a recreational acti-
vity has been applied only minimally so far to the
uses /of handicapped persons, as a means of develop~-
ing 4ndividual physical - fitness, and to the purpose
of rehabilitating the convalescent i1l and injured
through a pleasant, expressive, rhythmical exercise
program. This still awaits a more general knowledge
of the sport, and a,greater availability of time in
exksting pools, experienced instructors and funds
for\programs. Future growth in theses areas will
emphasize the important interaction between this
sport and the entire field of sports medicine.

,"' =g
RN
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WORK (EXERCTSE) PHYSIOLOGY:
USEFUL CONCEPTS FOR PHYSICAL FITNESS

Donald (. Kirkendall, PhD

When the synchronized swimmer .takes her place
at the start of a competition, her training ideally
has prepared her for all aspects of that competition.
She must have achieved a level of skill in her tech-
niques and a level of physical fitness necessary to
carry out her routine. Upper and lower body stren-
gth, sufficient conditioning, significant body flex-
ibility and physical power are but a few of the
components of fltness that the synchronized swimmer
must contend with in her training. When comparing
performances, the athlete who usually succeeds is
the one who can sustain performance at a higher and
more intense physical work level and, if performing
at a submaximal level, can perform more efficiently.

All coaches are concerned with the condition-
ing of athletes under their charge, for without
physical fitness, performance rapidly declines. It
is helpful to both coaches and most athletes to have
an understanding of work (exercise) phy51ology and
how it applies to physical conditlonlng and perform-
ance. Work physiology is that special area of
human physiology that examines the effect of physical
stress (exercise; athletic performance) on physio-
logical function. In this section you will be in~
troduced’to the major concepts involved, and subse-
quent authors will provide some useful information
and programs specific ,to the training of synchron-
ized swimmers.

We can classify any exercise on a basis of the
interplay of 3 factors; resistance (amount of.force
the body must produce to overcome res1stance),
speed/power (the rate at which a mgvement is per-.
formed; power = work per unit of time) and duration
(length of time the activity is to be performed.)
(Figure 1) 1t is advisable to orient yourself with.
the graph realizing that exercises located near the
origin (intersection of the 3 axes) are the least
strenuous and those farther out on any axis repre-
sent more strenuous activities, with the boundaries
depicting maximal exercise. In the course of this
and other sections, you may find it usé&ful and
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necessary to refer to this figure.

.

SPEEQ/POWER

4

—
% + DURATICN
2 .’
- Pid
{ R4
4
RESISTANCE
Figure 1 -~ INTERPLAY OF SPLEED, RESTISTANCE AND DURATION
1 = Distance running, 2 = Weight lifting

In order to perform physical work, it is necess-
ary to provide the cells with a fuel. ©Nutritional
aspects of performance will be dealt with more comp-
rehensively. in the section on nutrition*; however,
as we ingest nutrients they are digested and absorbed
by the stomach and intestines and affect physiology.

)

*Ed. note: see Porcello, pp. 66-88
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Three foodstuffs are considered in exercise;
fats, carbohydrates, and proteins. Fats are broken
down to their component fatty acids and glycerol,
reabsorbed in the intestine, first to the lymphatic
system then to the blood stream and then adipose
(fatty) tissue. Fats are stored until needed to fuel
the muscles for exercise. Carbohydrates are broken
down to simple sugars and reabsorbed, reassembled
in the liver and muscles as glycogen after .ntes-
tinal absorption and vascular tramnsport. Proteins
are reduced to their component amino acids, absorbed
and transported to the cells to be used as building
blocks cf muscle and bone or as components of er-
zymes, hormones and buffers. K Proteins generally add
little as a fuel for exercise.

We perform work in one of 2 ways; aerobic, in
the presence of oxygen, or anaerobic, without oxygen.
The intensity and duration of the exercise dictate
the system which supplies the major amount of energy.
(Figure 2). In aerobic cxercise, glycogen and fats

100

%
CONTRIBUTION

" 5 & rr 120
TIME

Figure 2 - PERCENT CONTRIBUTION OF THE RESPECTIVE

METABOLIC PATHWAYS

Y



supply the fuel and In the process are broken down to
CO, and H,0. The metabolism of thesc fuels produces
a ﬁigh energy compound (ATP) which contains energy
stored within the chemical bonds of the molecule.
When ATP is split, energy is liberated and work can
be performed. In the process, CO, and H,0 are the

1 subsequent end products. In anaerobic eXercise a
similar, if less efficient, process occurs except
that the end product is an acid; lactic acid to be
specific. Obviously, aerobic metabolism yields
more easily eliminated waste products. And, con-
sidering the supply of fats in the body, can supply
energy for extended periods of time. Anaerobic met-
abolism, on the other hand, has specific limits on
how long it can keep supplying energy (less than 1
minute of sustained, maximal, totally anaerobic
work in the absolute, theoretical state); however,
it can supply éenergy very rapidly. Both systems
operate in conjunction with each other and are never
completely independent of the other.

So far we've seen the ingestion of nutrients,
their storage as fuels and their being metabolized
for work with or without oxygen. But how does the
oxygen get to the cells to be used in metabolism?
Oxygen is picked up from the lungs and attaches to
a molecule in the red blood cell, hemoglobin, for
the transport to the cells which are in need. The
blood then passes to the left side of the heart
and pumped to the body through arteries. They branch
ever smaller until capillaries are observed. Capill-.
aries, the smallest of vessels, are where the ex- .
change of gases, nutrients, and waste products take
place. Oxygen 1is passed to the tissues and CO, is
picked up and transported through larger and larger
vessels and eventually reaches the right side of
the beart where it is pumped to the lungs to be
excreted. This process must occur because the body
has, for all intents and purposes, no real ability.

. to store oxygen, and CO, buildup could cause chemi-
cal changes that are no% compatible with performance.

COMPONENTS OF FITNESS

I\ considering the concept of "physical f! .iess,"
it must be clear that no one component best represents
Ey 8
. 1,
W)
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the concept. The demands of the sport define the
emphasis on the components neccessary for success-
ful performance. A marathon runner obviously needs
a high degree of aerobic endurance when compared to
a 100 meter sprinter while the reverse is true of

a speed/power component. In considering fitness,
we see a number of components of which the coach
needs to be aware when designing a training program.
Emphasis of the following elements will vary with
respect to each sport. Reference is also made to
the classification figure when visualizing some of
the components.

Aerobic Capacity: This more than any other vari-
able has been utilized as an excellent (best?)
measure of fitness, more specifically, endurance.
Two factors are contained within; i.e., the ability
of the central cardiovascular system to transport
oxygen to the working muscles and the ability of
the working muscles to use the oxygen delivered.
When the body is at rest, it is in what is referred
to as a steady state; i.e., the energy demands of
the body are being met by the oxygen supply. If
work is to be, done, with CO_, and H,0 as the desired
waste products, a “ew, highér steagy state is nec-
essary. As more c .ygen is needed to supply the
working cells, it is necessary to breathe more often
and more deeply. Also, the heart rate increases

to move the oxygen rich arterial blood to the mus-
cles faster. The body does not jump to this necw,
higher, working steady state; there is a period
where anaerobic means supply the energy and this
means some buildup of lactic acid. This lactate
buildup is not usually decreased until the end of
the exercise or during much less intense periods of .
exercise., To rid the body of lactate, oxygen is con-
sumed and lactate proceeds through aerobic metabolism
to CO, and H,0. Thus, the reason behind extended
heavy bréath%ng following exercise, to partially rid
the body of lactate accumulated when adjusting to
changes in work intensity during the exercise.
Activities which train the' aerobic system are those
of low speed and resistance and high duration; e.g.,
running, swimming, bicycling, rowing, cross-country.
skiing. Most geople in the field advise that about
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20-30 minutes of continuous cxercise 3 day/week 1is
the minimum neceded to place an adequate training
stimulus on the aerobic system. Field tests of
aerobic power are available. Two of the better
tests include the 12 minute run (total distance
covered in 12 minutes) and 1.5 mile run for time
(average values for women are about 1.25 miIles and
15:00° respectively). The more aerobically fit ath-
lete will run farther in 12 minutae or faster for
the 1.5 mile run. At present, a similar swimming
task has not been validated. However, following
the 1:4 conversion (energy to 1/4 mile swimming =
1 mile running) might give &. as yet unvalidaced,
statement about aerobic swinwing capecity.

Anaerobic Capacity: This aspact entails the ability

to perform explosive aztivities of short duration.
While it is the least undersiood of the components,

a couple of things are kunown. There are 2 factors
here also, a power component fnr maximal, intense
short term activities (iess than 10 sec, the ATv¢-

PC system) and another for slightly longer {(less

than 1 minute) intense activites. Research indi-
cates that the former factor, needed for activities
like weight lifting competitions, is trainable, i.e.,
we cdan indrease the body's ability to turn over ATP
for such requirements while it appears that the latter
factor is not. This means that neither training pro-

~gram used in research has been intense enough - to

cause a change or the methods for quantifying changes
are not discrete enough. Until we get more conclu-
sive information, it appears that the body already
contains sufficient capacity to perform explosive
efforts lasting under 1 minute. Consult Figure 2
again. Remember that ‘the energy systems are very
closely integrated and that these time spans men-
tioned are determined: :in theoretical situations

where only that one system is functioning. Therefore,
it should be fairly clear that because we cannot
separate these facvors, it is very difficult to
study. While this is true, it appears that resistive
exercises (strength training), interval training

"and/or circuit training seem to have positive effects

on performance tests that supposedly measure anaero-

" bic power. .
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Strength: Strength is normally defined as the ability
of the muscle to provide a maximal force with a single

contraction. Strength increases can be trained by
isometric ("same length"), isotonic ("same tension'")
or isokinetic ("same velocity") methods. All methods

will dincrease strength, the basis of which appears
to bé a change in the size, not in the number of
muscle fibers.

Development of strength over the range of motion
of a limb is quite important. This means that
strength should be developed at each angle of motion
that the limb moves through. As a result, isometrics
only strengthen the muscle at the angle.at which it
was trained. More traditional, isotonic, methods are
better. Free weights, or machines (e.g., Universal
or Nautilus) are isotonic means Proper execution
of the movement will ensure that flexibility is not
sacrified. 1Isokinetics (e.g., Zybex, Minigym) allow
maximum force to be generated at all ranges of motion
at controlled velocities. One added benefit of iso-
kinetics 1s the-reduced amount of soreness usually
associated with strength training. While free weights
appear to be the best method of increasing strength,
for athletes new to lifting, the machines are pro-
bably the easiest and safest devices for strength
training. Women should not shy away from training
with weights because they are afraid of "bulking
up." In order to add a great deal of muscle weight,
the hormone testosterone is needed. As women produce
"little of this hormone, there are usually only slight
increases in muscle mass. Yet, they will still in-
-crease strength., While men will show greater abso-
lute gains in strength, if the same results are com-
pared on the basis of non-fat weight (weight of the
body minus the weight of fat) the women'actually .
show greater gains. This may be pgrtially due to the
fact that women had little experience with strength
training programs and, therefore, have more room.for
improvement. Details about weight programs can be
found in sections on weight training* and circuit
training.*%* ' '

*Ed. notg: see Ruggieri, pp. 113-124

**Ed. note: see Ruggieri & Raipa, pp. 107-112

11

“;{
~ a

ERIC

Aruitoxt provided by Eic:



Power: The power (the amount of work that can be
done in a specific time span, i.e., force x ‘distance
+ time) component 1is one which has considerable
interplay with the central nervous,system and hered-~
ity. Production of power depends on the reception of
the stimulus (e.g. hearing the starting gun), pro-
duction of power (recruitment of the particular
muscle fibers specific to high power output) and the
amount of high power fibers that a person was born
with. Power is quite specific to the sport, that is,
power for the shot put does not necessarily transfer
to the power needed for, say, soccer goalkeeping.

Flexibility: Thébrange of mevement through which a
joint moves is referred to as flexibility. This

component is particularly important in synchronized
swimmers. With little flexibility of the legs and
hips, the proper execution of split positions can be
quite difficult. It should be emphasized that flexi-
bility appears to be specific to the Joint and is not
a general whole body trait. Detailed information
‘about flexibility can be found in Burke's article

on warm~up and flexibility.¥*

Basis of Fatigue

A major limitor of performance is not one easily
defined or measured, but here are a number of vari-
ables which contribute to fatigue, which is most
evidenced by a loss of motor skill; i.e., an in-
ability to correctly execute a skill.

Lactic acid has been looked into extensively as
a. cause of fatigue. One of the pvoblems with lactate
is that it causes a change in the normal chemical
balance (pH) of the system, and this change (decline)
in the pH can hinder the ability of the cell to pro-
perly produce energy. It is possible that this
culprit may be one of the major limitors of perform-
ance in synchronized swimmers. Psychological fatigue
is a factor, but is not considered in this section.

In longer duration activities, like the marathon,

*Ed. note: see Burke, pp. 16-28
o .
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losses of muscle glycogen, body water (dehydration),
increased body temperature and mineral losses* all
contribute to the physiological aspect of fatigue.
Due to the time element of the synchronized swimming
routine and the nature of the sport (i.e., a water
sport, therefore little chance of overheating because
the water is helping to keep the swimmer cool),

these sources probably contribute little to the feel-
ing qg fatigue perceived by the athlete.

The Specificity of Training Concept

It should be evident that a specific exercise
causes specific changes in the cells and the body.
Endurance exercise (low power and resistance and
high duration, 1 in Figure 1) causes increases in the
aerobic component while high strength exercise (high
resistance, low power and duration, 2 in Figure 1)
train for increases in factors associated with an-
aerobic fitness. No one method of training will
increase the body's capability to perform at all the
extremes in Figure 1. The muscles respond to specific
types of overload. For example, running on level
ground places different demands on the body than not
only bicycling, but also uphill running as well. As
a .result, a training program needs to encompass the
components as they are used within the sport. 1If a
sport is by nature endurance oriented, then power
and resistance are usually sacrificed, meaning that
one rarely sees a distance runner lifting heavy weights
nor do you often see a 100 meter sprinter putting in
extended miles in preparation for his event. They
train specifically for their event. This should not
be construed as "playing your way into shape."”
.Strength and flexibility training, for example, may
be necessary as supplemental training methods for
optimal performance. If the coach examines the
performance critically, the need for stressing the
required components becomes obvious. The adequate
performance of many of the skills depends on out-

" standing flexibility. Some of the dynamic, explo-
_sive movements demand that a certain amount of power
specific training be incorporated into the training
regime while the aerobic fitness of the performer is

*Ed. note: see Porcello, pp. 66-88
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WARM-UP AND FLEXIBILITY AS PART OF
TRAINING AND PERFORMANCE PREPARATION

Fdmund R, Burke, PhD

This chapter is composed of information on such
topics as (1) the effects of warm-up on pertormance
and injuryv, () prevention and cave ol muscle sorve-
ness, and (3) the fmportance of tvlexibility and
flexibility exercises,

WARM-UD

Many coaches wonder how important warm-up is
and what form and length of time should be srtent
on warm-up prior to compectition and training. There
are a number of physiological reasons why warming-up
should be beneficial. Besides an increase in the
speed and force of muscle contraction, ventilation
and oxygen transportation is increased, and so is
blood circulation. With these, '"second wind" is more
easily achieved and the strain on muscles, tendons,
and ligaments is decreased.

Astrand (1978) states warm-up would give the
benefit of higher muscle temperatures during swimm-
ing and that the chemical processes used to produce
energy will be increased. For every degree rise in
body temperature metabolism within the muscle cell
will rise approximately 13%. At the higher temper-
ature, the exchange of oxygen from the blood (hemo-
globin) to the muscle would be increased. Nerve
transmis ion travels faster at higher temperatures
and improves both the contractile force and contrac-
tile speed in the muscle. All of these as well as
other factors have been shown to be affected by
warm-up.

There are two types of warming-up: active and

////Bassive. The first type is most commonly used and can

be subdivided into two subtypes: related and un-
related. Related refers to performing the specific
skills of synchronized swimming such as figures,
movement progressions, the routine itself, or free
swimming. Unrelated warming-up usually consists

of exerecising the large muscles of the body in ways
not related to synchronized swimming, such as cal-

isthenics or flexibility exercises. Related warm-up
t
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has the effect of raising body temperature and effect~
ing the nervous system while unrelated works on
primarily raising the body temperature. Passive
heating by hot baths, hot showers, Turkish baths,
diathermy, and massage have been found to have some
effect on increasing performance. When possible

(if a pool is available) active warm-up should be
used, however, unrelated and passive warm-up will

be of some use if no pool time is available before
competition.

Warm-up should be intense enough to increase
body temperature, but not so intense that it will
cause fatigue. Obviously, the intensity and duration
of warm-up must be adjusted to the individual swimmer.
Better performance results when a 15-30 minute rather:
than a 5 minute warm-up is used.

There is also a psychological effect inherent
in warm-up, since it helps the athlete to achieve
a state of mental readiness. Warming-up through
related exercises appears to improve coordination
by developing the swimmer's kinesthetic awareness
and will establish a neuromuscular pattern of per-

formance. The warm-up should begin to taper off 10
to 15 minutes prior to competition and end 5 to' 10
minutes before performance if possible. This will

allow recovery from any slight fatigue without losing
the effects of the warm-up. While active warm-up
‘'may be impracticable before final competition (be-
‘cause of bathing suit and make-up considerations)
unrelated and passive warm-up should be used.

One of the real values of warm-up is in its
use as a preventative measure. It has been shown
by Start and Hines (1963) that adequate warm-up
prevents strains, muscle tears, and muscle soreness
that would probably occur if the swimmer{ went into
full performance without it. Moréhouse and-Miller
(1971) state that those muscles most often injured
are the muscles which oppose the strong contracting
muscles. Wh'en not prepared these opposing muscles
relax slowly, thus restricting free movement. Thus
it seems that muscle {njury is indeed a real possi-
bility when vigorous exercise is not preceeded by
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proper warm-up.

In summary, the best available evidence justi-
fies the following principles for warming up:

1. Warm-up should be hard enough to increase
body temperature, but not so difficult as
to cause fatigue.

2. Warm-up increases the speed and force of
muscle contraction.
3. Warm-up is important for the prevention

of muscle soreness and injury.

Warm-up brings on second wind more readily

Whenever possible, a related warm-up is

preferable so that a practice effect may'

be achieved at the same time.

6. 1If active, related warm-up is impossible,
passive or unrelated warm-up can be used.

v o~

MUSCLE SORENESS

At one time or another, every synchronized
swimmer experiences muscle soreness that can be
attributed to such things as starting a weight train-
ing program, a sudden increase in aerobic swimming
yardage or effort, or the addition of difficult
figures. The pain usually sets in between eight
and twenty-four hours after exercise and is normally
gone ifi.a few days.

One commonly held theory attributes the speci-
fic soreness to tissue damage, such as microscopic
tearing of the muscle or connective tissue. This
hypothesis was developed by Hough in 1902, but was
neither proven by him nor anyone else since then.

Some authorities attribute muscle soreness to
incomplete removal of muscle metabolifes. Either
the production is so great or blood flow is so
reduced (or a combination of both) that there is
an accumulation of substances that are toxic to the

muscles and nerve endings. Such excessive fluid
accumulation might account for swelling of the mus-
cle, making nerve endings more sensitive. This form

of muscle stiffness is the type which usually occurs
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after several days of hard practice. As a result:
the muscle becomes swollen, shorter and thicker.

A good warm-up or massage can help reduce this sore-
ness. H

Work by DeVries (1974) has led to the "muscle

spasm theory" of delayed muscle soreness. The
sequence of events may go as follows: 1. the syn-
chronized swimmer works out hard; 2. there is temp-
orary lack of blood flow to the muscles; 3. this

ischemia (lack of blood flow) causes pain in the
nerve endings, probably activated by the release of
a "P substance"” across the muscle membrane into

the tissue fluid; 43 the pain initiates a reflex
toxic muscle contraction (spasm); 5. the spasm
prolongs ischemia and the circle is complete.

Much of DeVries research leads to the use of
static stretching to reduce soreness. Electromyo-

.graphic equipment (which’ records electrical activity .

of the muscles), showed less activity in muscles after
the use of static stretching. Symptomatic relief
seems to parallel lower electromyographic values.

‘Recently work by Abraham (1977) has given
support to the concept that exercise induced sore-
néss may be related to the disruption of connective
tissue in the muscle and/or to their attachments.
Tremendous stress is placed upon the synchronized
swimmer's muscles and tendons performing eccentric
contractions during a routine or while lowering a
heavy weight. In contrast, during concentric
(isotonic,isokenitic) contractions, only the con-
nective tissues associated with the tendons are
stretched. The tension developed during eccentric
contractions is, after all, greater than that possi-
ble during other types of contractions, and this ‘has
a greater effect on the swimmers coédnnective tissue

‘causing muscle soreness.

What does DeVries and Abraham's research mean
to synchronized swimmers? By following a sound pro-
gram of warm-up and stretching, the swimmers may have
a certain degree of control over muscle soreness.
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To traln the swlwmer properly and avoid undue
sorencss, the coach must stress the athlete's body
to the correct degree and then allow it to recover.
A progressive program calls for the continual ad-
Jjustment of the difficulty and intensity of the
workouts. When the swimmer is in top shape, adding
something new such as weight work, hard intervals,
or difficult figures should be done gradually.

FLEXIBILITY

Klafs and Arnheim (1977) consider flexibility,
or the ability to move freely in various directions,
one of the most important objectives in conditioning
their athletes. Good flexibility will increase the
synchronized swimmers ability to avoid injury.

Since it permits a greater range of movement within
the joint, ligaments, and muscles these tissues are
not so easily strained or torn. It'also permits her
a greater range of movement in all directions. There
definitely appears to be a relationship between
injury and joint flexibility. The "tight" synchron-
ized swimmer performs .under a considerable handicap
in terms of movement, besides being much more injury
prone. Stretching also provides an excellent form of
active unrelated warm-up. :

The range of motion, measured in degrees, around
a joint or group of joints is referred to as flexi-
bility. For example, the flexibility of the elbow
joint is the range of movement from full extension
to complete flexion. A synchronized swimmer's abil-
ity to perform a swordalina rotation is dependent
upon the flexibility around several joints including
the knees, hips, and spinal column.

Three factors limit flexibility. The first,
the bony structures of the joint, cannot be affected
by stretching exercises. In some joints the body
structures are the predominant limiting factor. The
elbow and knee joints are examples. Second, the
amount of bulk surrounding the joint. An example
is the restriction of elbow flexion by the mass of
the biceps muscle. At most joints, however, the third ,
factor predominates. This factor is the degree of "
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exteunsibiiity of soft tlssue around the jolnt. These
soft tissues Include the llgaments, tendons, and
muscles. Stretching of the soft tlssues through
flexibillty exercise gradually increases the distance
they can be lengthened, thereby improving the range
of motion. The shoulders and hips are excellent
examples of jJjolnts where flexibility is only slightly
limited by the bony structures and can be greatly:
increased through stretching exercises. 1Interestingly
"enough', a high degree of flexibility in one joint
does not necessarily indicate a similar level in
another joint. The "flexible" athlete must work

on all joints of the body.

Some Interesting aspects of flexibility are
that 1t can be systematically improved; it is not
a difficult component of fitness to modify. Con-
sidering these facts for such reasons as enhanced
sk11ll execution, possible injury prevention - it
would appear that fifteen to thirty minutes of
stretching would be a valuable addition to a train-
ing program. ‘

Two forms of exercise have been used to stretch
muscles and connective tissues, ballistic and static
stretching. The first method of ballistic stretch-
ing puts the body part into motion and carries it
through the range of motion until the muscles are
stretched to their limits. Unfortunately, actions
of this kind elicit a reflex in the opposing muscles
(antagonist muscles) which limit the range of motion.
Static stretching involves placing the muscles at
their greatest possible length and holding that
position for a period of time. Reaching down to
touch the toes with the knees straight and then
maintaining that position for approximately 30
seconds 1s a static flexibility exercise.

Both methods are effective in developing flexi- '
bility, but there are a greater number of advantages
assotiated with the static' method. There is less
likelihood of overstretching and injuring a muscle.
Static stretching seems to relieve muscle soreness,
while the ballistic method may cause soreness.
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Hatha yopa g aluo an exeellent means of approach-
fng statfic stretehing, The Hatha yoga approach is
slow, smooth, and coordinated; movements flow to
rhythmically controlled breathing. Although some
of the positions In yoga appear pausive or rolaxed,
they are actually poslitive and dynamic. Slowly
stretching muscles to full length and then holding
them in absolute stillness causes bleod to circu-
late evenly throughout the body. This allows the
range of motion to be increased In all muscles, lig-
aments, tendons, and joints. Special emphasis 1is
placed on increasing or renewing spinal flexibildity
by stretching, Each pose is a means to feel inwardly
and discover your own areas of strength, flexibility,
and energy. If you are. already stretching regularly,
yoga can enhance the effects by giving you a focus.

Before portraying some static and yoga gstretch-
ing exerclises, let's review some of the basic princi-
ples:

1. Flexibility can be limited by bone structure
or by soft tissues. When it is limited by
the soft tissues, great improvements can be
brought about by the proper stretching
me thods.

2. Stretching by jerking or bouncing methods
invokes the stretch reflex, which actually
opposes the desired stretching.

3. Static and yoga stretching is safer than
ballistic methods because it does not impose
sudden strains upon the tissue involved.

4. Stretching provides an excellent form of
active unrelated warm-up.

5. ‘The basic guidelines are as follows:

~A. Teach the athlete to stretch within
their limits, without straining. When
they begin the stretch, the first 20
to 30 seconds are spent in an easy
stretch, they should be relaxed. Next,
have them go a little further so the
stretch becomes more intense but it _
should not cause actual pain. Straining
will keep them from relaxing, both ‘
mentally and physically.
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B, Do not let them hold thelr breath while
stretehing., This will only cause ten=-
aion and detract from the relaxed state,

. Stretching is not a contest, the ath-
letes should not compare themselves.

D, Variety is the key, so why not create
three or four different programs.

Below are a scries of stretching exercises which
can be used Iin a routine., The books listed in the
references by Anderson and Luby also contain many
more to expand your program.

(1) UPPER CHEST - Pcctoralis
major and minor

-(2) YOGA - Leg abductors

(3) "J" STRETCH - Works on
lower back, buttocks, and
back of legs

(4) "GASTRO" STRETCH -~ back
of legs, hamstrings and
gastrocnemus

23
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(5) (6)

TOE POINTER - for
front of feet, ankles
and thighs

SHOULDER & UPPER BACK -
excellent for upper back
and shoulders

(7) TRUNK TWISTER - hip
and back muscles

(8) DONUT STRETCH - hip and
front of thigh

(9) GROIN STRETCH - lower
back and groin muscles

(10) TAIL LEG STRETCH - excellent
for quadriceps



"

(Ll)  TOWEL STRETCH - pull towel up
and over shoulders, excellent
for shoulders :

(12) HUPLERS STRETCH -
excellent for
hamstrings and back

(13) SPLIT - lower back,
hamstrings and hips

(14)

SLIDE -~ slide arms back slowly, good for shoulders,
upper chest and back

25
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(1) rol Toueh bamn b bayn,
awlhteh lepn

(16) REACH BACK - thighs, stomach,
back and shoulders

(17) ELBOW PULL -
shoulders

(18) ARM RAISE -~
shoulders, neck
and trapezus

26
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N, ClLuy rak rove Fown
~ . Boaek and hamest v g

2m STDE LEG STRETCH - lep
' abductors, hips, back

(21) (22) (23)

SITTING HURDLES - hamstrings, quadriceps and
back :

EXERCISES NUMBER -
4, 7, 8, 10, 12, 15, 17, 20, 21, 22, and 23

should be repeated with both sides of the
body.
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CONTHSTON A hyvadae,

CRYOTHERAPY Freatment by oveve al cald,

BESLOCATION lnscat tan, o dtaarteanyement ol vhe novmal

telatfaon ol the hones cuterbne (ato £ he norwal
Lovvmal Law ol ]u‘lll.
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Lrrohocy The caune ol an Injary,

FRACTURE - A baoken bone; an daftervapt fan ta the
continufty ob g bone,

=Pt - A tut Tammatory dlaeaqe ol (aultdx).,

LIGAMENT - A band ol Librous Dlaane cannect fuy Lwo
or more boney,

MENTSCON Gristle ke padding on o hetween honen
at the Jointas Ceaved lage),

PALPATION ~ Bxamfuatlion by touceh,

Sl')l’Al(.A‘l‘l'()Nv (A-C sopavatlon) - A tear ot the gevomfo -

clavicular Higament which holds the elavicle
to the scapula.

SPRAIN ~ A stretchtupg or tearing of ligaments and
connectlive tissuce,

STRALIN - A stretching or tearing of a nm::i'lu, teudon
or muscle fascia,

SUBLUXATION ~ Incomplete or partial dislocatlion.

SYNOVIAL FLUID - A clear fluid the functlon of
which Is to serve as a lubricant In a joint,
tendon or bursa,

TENDON -~ A band of dense, tough tissue forming the
termination of a muscle and attaching the
muscle to a bone.
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sequence. Ask the individual such questions as:
How did it happen?
When did it happen?
Have you injured this area before? If so,
what happened then? .
What kind of pain do you feel? i
Was it evaluated by a physician? ‘
Did you hear any noise when it happened?

After you have collected data about the injury,
then ask the athlete to point to the area that "hurts
the worst." If they are specific in their reaction,
it will make the evaluation somewhat less complicated.’

Inspection: Visual examination will give the evalu-
ator pertinent information about the injury. By
looking at the injury we can note any obvious de-
formity, swelling, and skin coloration. It is ad-
visable to compare the injured body part with the
opposite body part if this is possible. When we
compare the "good" to the "bad," we actually have a
good basis of comparison. ..
.
Palpation: Palpating or feeling the injured area
with your fingers often can reveal several factors,
namely the extent of poipt tenderness and whether
the injury involves soff -tissue or -bony tissue.
Palpation can often defermine a deformity that may

‘not be noted in the visual: examination. While pal/-

pating the skin, be aware of body temperature. —

Note if the area is colder or warmer than the rest

of the body. These can be important signs of circu-
latery impairment (colder) or inflammation (warmer).
During palpation We can palpate bony prominences,
ligements, tendons and muscles. -Following palpation,
the examiner might ask the individual™to gently move
the body part to her point-.of pain.. Movement should
not be done if you suspect a fracture and/or dislo-
cation. In less severe injuries, such as strains

and sprains, range of motion testing is done. - First
have the athlete actively take the extreﬁity through
pain free range of motion. Then passively take the
athlete through range of motion to the point of pain.
Lastly, manually muscle test the injured part through
range of motion. Manual musclc testing can
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distingufish which muscle or muscles are strained.
Range of motion testing allows you to note any in-
crease or decrease in motion and to compare strength
between the "good" and the "bad" extremity.

The above three steps may seem involved but
even the most Iinexperienced trainer or coach can
and should try to follow the three steps. Remember:
H.I1.P. - history, inspection, palpation. It will
make your evaluation easier. Collect basic irnforma-
tion and as you become more aware of conditions your
evaluations will become better. It is most important
to take a good history. As a good history gives the
physician pertinent information, ir will also enable
you to possibly eliminate certain problems and most
of all, if the injury is related to a certain techni-
que the swimmer is using, maybe she needs correction

on that technique. Many chronic conditions occur
and persist because the swimmer is not performing
the technique properly. If this is the case, the

coach can try to eliminate or lessen the problem
through coaching.

COMMON ATHLETIC INJURIES AFFECTING SYNCHRONIZED
SWIMMERS *

Acute Conditions

Strain is a stretch, rip or tear in a muscle, muscle
fascia or tendon.
Etiology: muscle imbalance
abnormal muscle contraction
,abnormal range of motion (forceful)
Symptoms: muscular spasm
loss of muscle function
pain v :
swelling
indentation due to muscle tear

Sprain is an overstretching or a tear of ligaments
and connective tissue around a joint.

*Information adapted from Klafs, C.E. and Arnheim,
D.D.: Modern Principles of Athletic Training,
St. Louis, 1977, The C.V. Mosby Co.
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Etiology:

Symptoms:

Contusion is a
Etiology:

Symptoms:

Dislocation is

forceful abnormal range of motion
in a joint

twisting

swelling

pain

skin discoloration

joint instability

crushing of soft tissue (a bruige).
compressive external force tg/ioft
Vs

tissue ;
skin discoloration &
pain o
swelling ~

possible limitation of movement =

due to pain

a total disunion of bone opposition

between articulating surfaces.

Etiology:

Symptoms:

Subluxation fs
Etiology:
Symptoms:

Fracture is an
bone; a broken
Etiology:

Symptoms:

ERIC
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external force causing the joint to
go beyond its normal range of
motion

loss of 1limb function

deformity

swelling and point tenderness

a partial or incomplete dislocation.
same as dislocation
sensation that something "slipped
out" and back in
loss of 1limb function
swelling and point tenderness

interruption in the continuity of a
bone. l
compression of bone
crushing force to bone ‘
overstretching or shearing trauma
deformity, bony deviation
swelling
direct tenderness
crepitus ("crunching" or grating
effect)
false joint
discoloration
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Chronic Injuries ,

Tendinitis 1is inflammation of a tendon of a muscle.

Etiology: ‘improper care of muscle strain
sequelae of acute strains to a muscle/
tendon

improper performance technique
overuse syndrome

Symptoms: pain on muscle function
pain at tendon attachment
crepitus (feels "crunchy" or raspy)
swelling

Bursitis is inflammation of a bursa.

Etiology: trauma

overuse in a abnormal fashion
Symptoms: swelling

pain

limitation of‘range of motion

Synovitis is inflammation of the synovial membrane,
often known as "water-on-the-knee'" when the knee
synovia 1s inflamed.
Etiology: trauma
overuse in an abnormal fashion
Symptoms: swelling
pain
limfitation of range of motion

Chondromalacia is a degeneration of the back of the
patella (knee cap).

Etiology: several minor or severe injuries to
the knee or patella
Symptoms: chronic pain

weakness 1n quadriceps muscle group
catching or locking sensation

point tenderness around patella
swelling

SHOULDER
The muscles are the locations for most shoulder
injuries in swimmers. This can be attributed to the

great amounts of work and forces applied to the
shoulder while sculling. The muscles stabilize the
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shoulder and compensal- . “he weakness seen in

the bony and ligamenton: - angement. Common muscle
injuries include muscle :tyains and tendinitis.
Therefore, it is important to understand,the basic
muscle arrangement and muscle functions of the
shoulder.* ' ‘

Knowing the anatomy is important but you can
easily check which muscle or muscle groups are in-
jured without specifically knowing the exact muscle.
Figure 5** shows the muscle testing done for the upper
arm. Each movement can be checked by you applying
gentle resistance through the full range of motion.
If the swimmer has pain when you resist the movement
then there is a possibility of a muscle injury.
Always resist the athlete through all ranges of
motion to decide which muscles are injured. It is
important to check the opposite shoulder's range of

+ motion so that you can compare the increase or de-
crease motion noted on you evaluation.

ELBOW, WRIST AND HAND

It is felt by the author that the bony struc-
tures of the elbow, forearm, wrist and hand are not
frequently injured in synchronized swimming. The
most common injury seen in this area would be muscle
strain often- induced by overuse. The prime movers
and their functions have been listed in Figure 9%*,
If you should desire more information regarding this
region, please refer to the references at the end
of this section.

*Ed. note: see Daniels, Appendix A, pp. 184-195
*% Ed. note: Figure numbers appear out of .order
but are placed correctly in this article.
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a. Shoulder flexion

¢. Shoulder abduction

¢. External rotation of
shoulder

o Elbow flexion

~

—

b. Shoulder extension

&

d. Shoulder adduction

f Internal rotation of
shouider

h. Elbow extension

2

Fig 5. Muscle Testing of the Upper Arm
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KNEE

The knee 18 often injured in synchronized
swimming due to the stresses applied to it during
the eggbeater kick. This kick can traumatize the
knee unless the knee 18 strong and the proper tech-
nique 1is used.

There are a number of injuries and conditions
which occur at the knee joint, Evaluation for 1lig-
ament, meniscus or cruciate injuries should be done
by an orthopedic physictan. When in doubt of your
evaluation, consult a phyqidign. Fewer or even less
severe 1injuries may be noted 1if the muscles sur-
rounding the knee joint are strong. It is important
te condition the knee joints throughout the full range
of motion., Often muscle injuries occur to a joint
when a muscle group on one side of that joint is
stronger than the muscle group on the opposite side.
Therefore, equal conditioning should be done to both
slides of the knee joint or any joint within the body.
To compare strength between the hamstrings and quad-
riceps use the muscle testing techniques .in Figure
8.% Manual muscle testing is8 a means to compare each
kree's strength in the hamstrings or quadriceps R
muscle groups. These testing techniques should also
be used when evaluating muscle injuries at the knee
joint.

Extension Fhlkﬂ
fig.8 Muscle Tesling of the Knee

*Ed._ note: Fiéure numbers appear out of order,
.but Are’placed correctly in this article.
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NORMAL RANGE OF MOTION1

Shovlder
o o
Flexion - 90 . o ~Extension - 450
Abduction - 180 o Adduction - 45 o o
Intg;nal Rotation - 55 External Rotation - 40 -45
Elbow .
- o
Flexion - 135 Extension - 004-5o
“Supination - 90° Pronation - 90
Wrist
) o . [s]
Flexion - 80 Extension - 70 W
Hip .
o o
Flexion - 120 o Extension - 30o o .
(Abduction - 45 =50 o Adduction - 20 -30 o '
Internal Rotation - 35 External Rotation - 45 ///
Knee-
o . 0
Flexion - 135 Extension - 0

. o
Internal Rotation - 10 External Rotation - 10o

.

1Adapted from Hoppenfeld, Stanley. Physical
Examination of the Spine and Extremities. New York,
" Appleton - Century - Crofts, 1976. '
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IMMEDIATE INJURY CARE

Acute injuries will need immediate treatment
following your evaluation. Treatment phases can .be
divided into two categories-~-early phase and late
phase. Early phase of injury .treatment ‘involves
four procedures: cold application, compression,
elevation and immobilization. It is easy to remember
the letters I.C.E. for ice, compression and elevation.
These steps are designed to hinder swelling and de-
crease effusion of fluids teo the injury site.

EARLY PHASE OF TREATMENT

Cold Application

Cold application will cause capilléfy vasocon-
striction thus decreasing the amount of blood flow
into an area. Along with vasoconstriction, cold will
decrease muscle spasm, inflammation and pain sen-
sations. - »

Comgression

Compression is provided by the application of
an elastic bandage. Choose the correct size for the
area you are wrapping. I feel it is best to apply a
spiral wrap with approximately 1/2 ta 1/3 of the
strength tak'en out of the wrap for compression to an
acute injury. Be aware that the wrap may ‘cause con-
striction of blood vessels if applied too tightly.
Instruct the athlete that if she feels a tingling

sensation, lack of sensation or any other abnormal

sensation, that she should remove the wrap and re-
apply it with less pressure. Be sure the athlete
knows how to applyithe elastic bandage. It is best
to remove it at bedtime and rewrap the injury in the
morning. '

Elevation
Elevation requires the injury be elevated above
the level of the heart, if pdssible. This will

prevent fluid accumulation at the injured area.
Elevation enhances venous flow and will hopefully
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minimize swelling in conjunction with ice and com-
pression. '

Immobilization

Immobilization varies dependen? upon the speci-
fic injury. If a physician orderes complete immobili-
zation of the upper extremity he will use a sling or
shoulder immobilizer. Lower extremity immobiliza-
tion is done with the use of crutches and joint immo-
bilizers. Partial dimmobilization or rest may mean
the athlete does not perform an activity that aggra-
vates an injury. Often times a few days, rest can
make a great difference when treating chronic condi-
tions such as tendinitis or bursitis. Consult a
physician when immobilization and rest are indicated.

SUGGESTED COLD THERAPIES

It is important to note the length of time cold
applications are used and the frequency of treatments.
Ice bags, cold whirlpools, cold hydrocollators, ice
slushes and ice towels are applied 20-30 minutes.
After approximately 30 minutes the body reacts to the
cold and begins vasodialation to warm the body back

to normal temperature. Therefore, instruct the
athlete to remove the ice afte¥ 30 minutes. Patient
tolerance should be noted during the treatment. If

she complains of any side effects, such as extreme
pain, nausea or discomfort, remove the ice and select
a different.cold therapy. Cold therapy can be used
during the first 1-72 hours, depending on the sever-
ity of the injury. :

Ice Bégs

Plastic bags filled with ice are the most econ-
omical cold modality. Commercial cold packs can be
purchased if 'you do not have access to ice cubes.

Apply the ice bag to the area using a wet towel
or wet elastic wrap between the injury and the ice.
Ice bags should be applied for 20-30 minutes, a min-
imum of three times daily. for the first 1-72 hours.

~
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Cold Whirlpool

Average temperatures for a cold whirlpool range
from 40 -60 F. ! Length of treatment time is 20-30
minutes.

Cold Hydrocollators

Cold hydrocollators are commercial cold packs
“keptin a stainless steel unit at 10 F. They should
be wrapped in a wet towel and applied to the injury
for .20-30 minutes, three times daily for the first

1-72 hours. :

Ice Slush

A bucket of water filled with ice chips. This
method of cold therapy tends to be the most uncom-~
fortable. 1Ideally, treatment time is 10-20 minutes.
The athlete will immerse the extremity in the bucket,
remove when painful, and return it to the slush as
tolerated. This is used mostly for injuries to the
hands and feet. '

Ice Towels

Wet towels containing ice cubes or chips.
Treatment time is 20-30 minutes, three times daily
for the first 1-72 hours. '

Ice Cups

Ice cups are paper cups filled with water and
frozen. Peel the paper back, smooth the ice with
your hand, and rub ice directly onto the skin.
Treatment time is between 7-10 minutes. This cold
modality can be used the second day of cold therapy

—_— if desired. Some therapists anc trainers feel that
due to the fact that the ice 1is rubbed directly: to
the skin, chilling is rapid, and the body in turn

v will rapidly start vasodialation. If so, ice cups
are not indicated in the first 24 hours because we
do not want to increase blood flow to the area.

41

crr
| 3

O

ERIC

Aruitoxt provided by Eic:



LATE PHASE OF TREATMENT

The last phase of trreatrent is designed to en-
hance the healing proc«. ., c¢1¢bling the athlete to
return to normal activitics. During the last phase,
heat therapy, rehabilitative exercises and strength-
ening programs are used.

The heat therapies can be divided into two
groups: superficial heat and deep heat modalities.
Most coaches and athletes have access to the super-
ficial heat modalities. Deep heat modalities re-
quire a physician's prescription and a physical
therapist to apply them. Therefore, I will not go
into detail concerning the use of deep heat modal-
ities.

Superficial and deep heat modalites cause vaso-
dialation of blood vessels thus causing increased
circulation, relaxation and analgesia. Therefore,
heat treatments will enhance healing. It is import-
ant to begin heat therapy when you feel the bleeding
and swelling have stopped. If you begin the heat
treatment too soon you will cause increase edema.
Late phase of treatment usually starts after 48-72
hours, depending on the severity of the injury.
Consult your physician when in doubt.

SUGGESTED HEAT THERAPIES

Warm Towels'

Place towels in sink under hot water, wring out
and apply to injury. (If they are too hot to pick up,
they are too hot to use.) Change as they cool down.
Length of treatment time is 20 minutes, three times
daily. -

Warm Shower

Suggest that your athlete stand in the shower
for 20 minutes, three times daily. This is ideal for
shoulder and back injurids. It is suggested that
they do this prior to entering the water if they have
an injury to either the shoulder or back.
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Warm Whirlpool

Average temperature for a warm whirlpool when
treating an extremity is between 95 and 105 F.
Full body whirlpools should never exceed 100 F.
Treatment time is 20 minutes at least twice a day.
Gentle exercise can be done while in the whirlpool.

Warm tub soaks or the use of a bucket of warm
water can be substituted. Always check the temper-
ature. What seems warm to you may be hot to another.
Depend on a thermometer and not your hand.

Hot Hydrocollator

Hot hydrocollators are commercial hot packs.
They are canvas bags filled with a silicon material.
They are kept at approximately 150 F in the hot
pack unit. They should be wrapped in at least eight
layers of towelling. Length of treatment time is
20 minutes, three times daily.

Heating Pads

Heating pads can be set at low, medium and high.
Cautton the athlete that the heat should be a "com-
furtable warm" sensation. Anything other than that
is too warm. Treatment time can be 20-30 minutes,
three times daily. Warn your swimmers not to go to
bed with the heating pad on. It is electrical and
can cause severe burns.

Deep Heat Modalities

Deep heat modalities include ultrasound, short
wave diathermy and microwave diathermy. All three
are good when applied properly and under a physician's
supervision.

Heat therapy can cease when the athlete feels
normal, pain is diminished and normal range of motion
is attained. It may be necessary to continue rehab-
ilitative exercises even though you have stopped
heat treatments. :
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COMMON ORTHOPEDiC'PROBLEMS
AFFECTING SYNCHRONIZED SWIMMERS

Marti Tucker, BS, RPT

Evaluation of our swimmers during the weight )
training sessions at Squaw Valley, revealed some in-
teresting observations regarding faulty posture and
muscular weaknesses. Information from both coaches
and swimmers was also gathered at Senior National
meets through posture clinics and informal sessions.
Discussion took place on the most common joint
stralins, sprains and/or irritations familiar to

.synchronized swimming. Generally, participants

are in good physical condition with very few in-
juries encountered in our sport that would require
extensive physical therapy treatment and /or sur-
gery. However, we felt that it would be valuable
to both coaches and competftors to discuss the above
mentioned affectations and offer suggestions,
corrections, and exercise programs to avoid further
complications or extensive injury. -
p

Weight training and flexibility programs are
equally important in developing strength and en-
durance and in prevention of injury. Since these
topics are being covered in other sections of this
manual, they will not be discussed in any length,
only. to emphasize that these two entities, in addi-
tion to good coaching, nutrition and 2 strong water
training program, seem to be making the difference
in develupment of the top caliber swimmer. Briefly,
I will mention that in observing the swimmers work-
ing out on the various stations of the Universal
Gym, the muscle groups that appeared weakest were
the arm muscles, including the shoulder rotators
and the deltoid muscles, the triceps and biceps of
the upper arm, and wrist flexors/extensors. All
of these are extremely important to the skill of
sculling and more specifically, support sculling.
The abdominal (stomach) muscles also showed weakness-
es when the girls performed bent knee sit ups on the
slant boards. These muscles are instrumental in
maintaining good posture and also strong, straight
vertical positions in figures. Finally, the quad-
ricep and hamstring muscle groups which are respon-
sible for full extension in ballet legs and strength
in kicking (particularly eggbeater), and the tendon
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.and ligamentous structures surrounding the knee

joint, proved to be weak. "

POSTURE

What is posture? It is the proper bala.ce and
alignment of the spinal curves of the body in tle
upright position. If one were to drop a plumb line
through a side (lateral) view of the body, 1t would
cross the mid-ear lobe, mid-shoulder, midway between
the chest and back, mid-hip bone area, and slightly
forward of the knee joint and ankle bones. In
observing alignment from a rear (posterior) or
front (anterior) view, the plumb line would coincide
with the midline of the body with fairly equal dis-
tribution on either side of the line. If both legs
are equal, the hip bones (pelvis) will be even as
will the shoulders.

Evaluation of the synchronized swimmers at the
training camp and at national meets, indicated many
typical posture faults including slight forward
head, rounded shoulder, 'sway back" (lordosis),
protruding stomach and "back knees" (hyperextension).
One of the key factors for control of good posture
is adequate abdominal strength and proper "pelvic
tile" (flattening of the curve in the low back).

The angle of the pelvis (hip bones) determines the
angles of allignment of the upper curves of the spine
and if properly controlled, will improve and main-
tain a more erect posture. In more detail, common
posture problems view from the side, include:

Forward Head -~ The head and neckbare held for-
ward and downward with the chin pulled toward
the neck and the face downward.

Round Upper Back - Also known as thoracic ky-
phosis. The normal curve of the thoracic spine
is increased and may be dccompanied by a sway
back and rounded shoulders.

Round Shouiﬁers ~ The shoulders are forward
with the tip of the acromion forward of the
gravitational line. The shoulder blades are
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soparated and thelr borders appear pointed or
promlnent,.

Hollow Back (Sway Back)- Also known as lumbar
lordosis. The normal curve in the lumbar spine
is exaggerated. The pelvis tips down in front
and the abdominal muscles become stretched. We
then see -the stomach protrude and the back mus-
cles and posterior ligaments in the lumbar re-
glion are shortened and becoume tight, holding

up the back of the sacrum (tail bone) and ro-
tating the pelvis forward.

Hyperextended (Back) Knees - 1In observing the
legs from a lateral view, the backs of the knees
are excessively curved (bowed) backward with no
indication of even the slightest bend or flex

at the posterior surface of the joint.

Posture faults viewed from the back (posterior)

"are generally termed as Scoliosis, a word derived

from the Greeks, meaning twisting or bending. Very
few spines are straight laterally, and what is seen,
are defined curves to one side or the other of the
spine. The most common scoliosis is the "C" curve,
which consists of a long convexity to one side. The
"S" gcoliosis consists of reverse curvatures, later-
ally in one direction in the upper back and the
opposite direction in the lower back. There can be
unevenness of the shoulders with one lower than the
other and some rotation in the spine. This causes
prominence of the ribs in the posterior aspect on
the side of the curve, with the corresponding shoul-
der blade pulling away from the ribs. 1If there is a
difference in leg length, or hip jognt problems, the
hips (iliac crests) will be uneven.

A method of practicing good body alignment is.
performance of the Standing Pelvic Tilt. Stand with
your back to a wall and with both heels about 10
inches from the baseboard. You may begin with knees
slightly bent and the shoulders forward, if necessary.
Flatten the low back against the wall by pulling up
the front of your pelvis, hold it as you straighten
your knees and -raise your shoulders. Walk one foot
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at a time back toward the wall, maintaining the
pelvic tilt until your'thls are about 5 inches
away. lHold this posture and walk away from the

wall. THIS POSTURE SHOULD BECOME A HABIT.

Contributing factoxi to "sway back'" posture
of the lower spine with %ynchronized swimmers could
be the over emphasis on atched backs in split and
walkout positions in figures. Coaches often stress
increased flexibility of the spine without the
accompanying abdominal strengthening exercises to

counteract this extreme body position. The "sway
back" posture is often comparable to the typical
"gymnast's walk." '"Back knee" or hyperextended knees

in swimmers may stem from the-.-stressing of full
extension in ballet leg positions which tends to
over—-stretch the hamstring musculature in the back
of the knee. Forward head and rounded shoulders

can be a problem of the "too tall" adolescent affect—~
ed by peer pressure, and inner emotions also plays
.a role in this lazy posture. We see the shorter
‘glrls stretching to their full height by standing

on their toes, protruding the chest and arching the
low back. The full bosomed girls, affected by peer
pressure or modesty, often assume a round-shouldered
posture for concealment. Muscular tension, parti-
cularly in the neck, shoulder and shoulder blades

is occasionally experienced by swimmers before com-
petition and can have an adverse effect on posture.
The practice of relaxation techniques can aid in
decreasing much of this tension.

Perhaps, in some ways, our swimmers are too
flexible and we need to counteract this with a
more intensive muscle strengthening program to pre-
vent joint laxity, muscle weakness and poor body
alignment. The coach can play an important role in
spotting obvious posture faults and if in need of
professional advice, can contact a physical thera-
pist who could conduct a postural screening evalu-
ation and suggest appropriate exercises to correct.
the problems. "Good posture is a good habit. Once
well established, it should take little voluntary
ef fort to maintain it. Attainment of good posture
should not be regarded as a rigid disciplinary

-~
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measure, but rather as the development of a hablt
whilch Snntrlbutos to the well-being of the Individ-
ual " =

Two baslc exercises for increasing abdominal
strength are: 1. Pelvic Tilt - on floor with knees
bent and feet flat. Tighten the abdominal muscles
and squeeze the buttocks together. Flatten the low
back against the floor by rocking the hips back
(pelvis). Hold five counts and release. Do not push
down with your feet or hold your breath. 2. Sit Up
(Curl Up) - same position as above, doing pelvic
tilt first. Tuck chin and slowly raise your head
and shoulders (curl up) and reach for your knees
with both hands. Hold five counts while breathing
out slowly. The feet may be hooked under and object

‘for stabilization. You may also vary the position

of the arms by crossing them on the chest or putting
the hands behind the head. If one has access to a
weight training room, abdominal strength can be en-
hanced by performance of the sit up on a slant board,
hooking the feet under the cushioned pads for stabil-
ization. When this is mastered, use of a 5 1b. hand
weight held behind the neck can be employed for added
resistance.

KNEE PAIN

The most common irritation of the knee joint
experienced by our swimmers seems to be chondromal-
acia of the patella (knee cap). This is a degenera-
tive process, cause unknown, which involves the under
surface of the knee cap and the highest incidence
is found in young adults. Pain may be variable, ex-
hibited as a catching, instability; a locking, pop-
ping or crackling; a weakness or swelling in the knee
joint, or tenderness to pressure. Ruling out sudden
trauma, arthritis or an injury related problem,
possible causes that I see in the physical therapy
clinic are as follows: postural faults in standing
and walking, as with hyperextended knees; wearing
earth shoes with a negative heel or heavy hiking
boots; weak muscles and ligaments surrounding the
knee joint which allows the knee cap to move freely;
participation in a sport or strenuous activity for
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which the unconditfoned person fo unprepared,  All

of the above reasons may cause unduv gtrens on the
knee cap, forcling It back Into the jolnt, allowlng tn-
crcased mobllity without support and consoquently
irritating the under gsurtace of the patetla (knee
cap). Thiy Induces wear and tear on the cartilage
material within the joint. [t has already been
stated that synchronlzed swimmers are occasionally
confronted with this itrritation, resulting from
forceful knee extenslon in various figures without
the beneflt of adequate strength in the quadricep

and hamstring muscles. This is the reason why weight
training and progre isive reslstance excrcise programs
are so important for strength development and avold-
ance of injury.

In order to correct o chondronalacfa irritation
wlth the presence of '"back kaee," T recommend walking
and standing with a slight bend in the knees, avoid-
fng the "snapplng back™” action. Also important, is
the avoldance of negative heel (eart! shoes and
heavy hiking boots which tend to incir:ase pressure
on the knee cap as the heel strikes the ground 1in
walkiwyg, by forcing it further lInto the joint and
producing i:ritation. any knee bending tpe exercises
or activities, such as stair climbing, are traumatic
to the j»int uud should be avoided until the pain has
subsided. The basic strength building program that
is us~d with a high iuncidence of success is straight
leg raises with graded welghts, performed in three'
positions: wsitting, sidelying, and on the stomach.
Exerclses are to be done 10 times each (slowly),

2-3 tiweo a day. App ‘cation of ice to the knee

is done “efore and/or after exercisa if swelling or
irritat.on aro present. Sincc bending (flexing) the
knee joint itends to cause irritation, avoid this act-
ion In the e<ercise regime.

Knee straia or sprains are also encountered in
our sport. As explained 1in the basic anmatomy term-
inology, sprains may vary from a complete tgar of a
liganent to a minor tezr of a few fibers without the
loss of ligament stability. Strain may bre considered
a physical force on the tissues exceeding norm stress,
but not causing deformity o. damage. The knee%$01nt
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suntalnag a sprafn when a forece In exervted that ex-
ceeds normal range of motion of the jolnt. Abnor-
mal motlon Includes abducttion (outward) or adductlon,
(tnward) of the extended knees, vxcesstve rotatfion,
hypercxtun*lnn or hyperflexfon or any cambinatton of
the above.

A contributing factor to knee strain Iin synchron-
fzed swimming La the eggbeater or alternating whip
kick which I3 used In routlnes or In a varied form
In the breast stroke. Injury 1Is usually to the tib-
ial collateral llgament, part of the medial collater-
al ligament located on the inner surface of the knee.
The action of holding the hip and the knee in the
flexed position, knee pointed forward to outward '
with- the constant inward rotating whip of the lower

~leg, produces a constant build-up of tension on the

Joint and can be the cause of eventual strain. The
area on the inner surface of the knee is usually
sore, with point tenderness evident when palpated.

Treatment for this type of strain and other liga-
ment strains usually consists of ice, pressure-wraps
and elevation when out of the water. Ultrasound,
when ordered by the physician, has also proven valu-
able In relieving the symptoms. Cortisone injection -
only plays a minor role and is used as a last resort.
The kick itself can be modified so that there is less
strain on the inner surface of the knee and occasion-
ally, total rest may be necessary for a persistant
problem.

In addition to the previously mentioned straight
leg ralses, isometrics and short arc exercises are
also used In a strength building program. Quad Sets
(tightening the quadricep muscles): With leg straight
try to flatten knee and tighten- the muscle in front
of the thigh. Hold 5 counts; relax. Hamstring Sets:

"With the leg straight, push heel down into floor and

tighten muscle in back of the thigh. Hold 5 counts;
relax. ‘

Short Arc Quad - Large towel rolled under knee; keep-

ing back of knee on roll, try ard 1ift heel until
leg is as straight as possible. Hold 5 counts; relax.
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Shovrt Ave Hamatring - On stomach with plitow under hips
tlowly bend knee, bring Iin heel toward buttock, approx-
lmately one-hatf way. Hold % counta} relax.

ALt exerclases are to be done stowly, 10 repetit-
tons ecach, 2-3 tlmes per day,

SHOULDER PAIN

The action of sculllng, gspecifically support
gculling, can be a major source of shoulder pain and
discomfort in our swimmers. The motions of external
and Internal rotation at the shoulder joint in the
pushing away-pulling actlion of the support scull,
can cause undue stress on a joiunt and 1ts surrounding
musculature which has not been properly stretched and
strengthened to withstand these forces. 1In analyzing
the support scull action, the shoulder joint performs
the "unnatural" type movement that can place an un-
believable amount of strain on the tendons of the
jolnt. "Paln can result in any of three conditions:
1. abnormal strain on a normal joint, 2. normal
strain on an abnormal joint, or 3. normal stress
upon a normal joint when the joint is_unprepared and
graded for that partlcular activity." The third
condition aptly applies to synchronized swimmers who
have not adequately prepared themselves through
strength and flexibility training.

Tendinitis is defined as an inflammation of" the
tendon sheath, the tapering end of a muscle belly
which attaches itself to a bony prominence. This af-
fectatlion is responsible for 90% of shoulder pain
and disabilities.? It is often classified in other
terms as bursitis, capsulitis or frozen shoulder.
Inflammation of the biceps tendon seems to be the one
most prone to strain in the support sculling action,
and to a lesser degree, the external rotator and
deltoid muscles are affected. The first symptom is
pain which can vary 1n intensity. This is usually
followed by some limitation in shoulder motion. Rest
and treatment at this stage may reduce pain and allow
the return of pain-free motion, although it may not
be necessary to completely eliminate actiwvity. Ice
is the preferred treatment to decrease irritation
during the acute phase, usually 2-3 days. This can
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he tollowed tater hy mofut heat.  Sometlmesnt a altnog
fo used to Immob{llze the Jolnt,. but thlis ahoutd not
be proloenged as the shoulder Jolat wlitl "tlghten up”
causing further problems., Actlve range of motlon
exerclaes can be [natltuted within 4 days and the
most succeasful seem Lo be 9_( )‘(Ml_l'n_(\l\_'““ ,D.(,.‘;[.L(,l._l}._l_,‘.l._r.“. S:_X('. l'_ -
clues, These are bastcally arm swinglnpg exerclues
performed In a gravity-asslsast positlion (bendling
forward at walst) with 3-5 lba. of welght In the hand.
1. Swing arm forward and back. 2, Swing arm from
slde to ulde across body. 3, Swing arm In a circle;
reverse dlrection of circle. These are done at 10
repetitions each, 2-3 times daily. In more severe
cases, analgeslcs such ag muscle relaxants and ster-
fod Injections are employed by the physiclan.

The hest method of avoiding shoulder strain and
discomfort I8 an intensfive shoulder and arm strength-
ening program coupled with flexibility exercises.
Increasing the strength and endurance of the bicep
and tricep muscles and deltoid and rotator muscles of
the shoulder joint can afid in preventing injury and
improving the sculling power of our swimmers.

SWIMMER'S SHOULDER

Since our synchronized swimmers participate in
heavy swimming workouts in the early season and con-
tinue them to some degree throughout the year, they
are also susceptible to a condition called '"Swimmer's
Shoulder." The medical definition of the affection
is impingement of the humeral head and the rotator
cuff musculature on the 8cromion process during ab-
duction of the shoulder.

In the freestyle stroke, abduction of the
shoulder occurs during the recovery phase when the
arm is up or out of the water. At this time the:
shoulder joint is also 1n external rotation and
elbow flexion. During the pulling phase of the stroke
the arm comes down into the water in adduction, in-
ternal rotation and elbow flexion. In addition to
these two phases, 90-100 degreés of body roll occurs,
with the swimmer rolling into the stroke to get more
reach and power on the pull. Competitive speed
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pwlmmevn average th ostvokon per 2 oyavda wibith HO, 000
yavda per o daye Thiba o can mean 21,000 atrokes per week
whth 10,800 ntrvokes per avm, Sttty perveent ol thene
Laps ave wmaduly freeatylbe or buttertly workout:,
pertormed durtng cavly and whd-aeanon, condequoent ly,
there are tremendons toreea on the shoulbder foin

aud {tg aurroundling munculature

The shoutder pala that ecan veonult fa unnally
antervior and [a moat common Iu freestyle and the
buttertly competitors, 1t Ia rare In breast atrokers
and swimmers Lesa than 10 years old.  Backatrokers
may have pousterlor as well as anterlor pafn which can
be causcd from subluxatlon of the shoulder jolnt., At
the Olympic tralning camps, the occcurrence was 507
{n men and 607 itn women, and with the natlonal team,
547 In-men and 68%Z In women. ‘The women do take more
strokes per length than men and (n most casew, do not
have the muscular strength and development of the
male swimmers,

Swimmer's shoulder malnly occurs during heavy
workouts or exercise and in some cases can be re-
lated to weight trainlng. This 1s why it 1s so
important to learn the proper technique when using
any kind of weights. The treatment regime usually
consists of warm-up (flexibility) exerclses before
activity and lce after activity. Ultrasound is
often successful, but when the condition becomes too
painful, decreased yardage, rest, anti-inflammatory
medications, and injections are employed with surgery
as a last resort.
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Borpy COotteara b rot A W tah e e ot

Fddmnned s B be o b

o the pant scveral yeara tntereat han prown simong
avie oo aed awhmme s and thetr coaches voneetn oy haoddy
campan C ton and webphit vonta ol TWhat ave the narmal
values Loy peavvent bhody tat bar well fvatned temalon,
aned "What o toowmy tdeal o wetpht Vi thila nect boan we
will vonalder 1y what 1o boaly compoes bt fon aed how
ot we e L0 b v e hvanbeed o awlwmer s, G0 the
[atest Linling on ellite awtmwers, ond O35 e thods o
bosi by o palolay welpht,

For purpecces of almpbietty, the body way i
vepavitod an e lay componed ot banteally twao frvact fong
(1) hody tar and MY tat tvee welphit Clean hiody
welpht).

The total baody Tat oxtatn tn dtwoe baste gtovape
slten, The tlest da detdaned as esagential tat, and
(a fonnd un bone, Tiver, upleen, spinal cord and
brafu. Fasent fal tat can be used tor cucerpgy awd tor
the atovape of tat soluable vitaming (A,D, 1 L,K) .
Storage lat, the other major couponent, consluta of
the tatty tlsaues that protect the varfons interunal
otpans, as well ags the subeuatanvous fat bencath the
gskin.

The perventapge value for Coaverage male s
I5-17% and female 23-257, Th Ines for storage
tat between males and females about the same, 12

and 157 respectlvely. However, oessential fat repre-
sents only about 3% of the average male, whercas
cssentlial Cat is approximately 12% of the reference
female. lhe larger quantity of essential fat in
females is prosent predominantly in the mammary glands,
bones, anl other tissues., Most likely, it is related
to child-h-ving and hormonal functions.;

Among athletes, regardless of the sport prefer-
ence, the body fat is generally lower, with the per-
centages again differing on the baslis of sex.
Extensive studiecs of many different athletes have
shown the followling percent body fat to be represent-
ative of various female athletes: runners 13-14%,
gymnasts l14-15%, basketball 20%, swimmer 23%, and
tennis 24%. TFemale distance runners are exceptionally

, 56
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Pl e b o ol pecc et bondy tad amd eaatvual
Prvepnlarirte o, tue Lol toe e ondar sy amenar chva o he
abimaanta b vvacat bone ol mensa b rwat Lond Shaalsl Lo et
Foead A Tl preavat e, hacd data sapporttiag the
wol fon that Tow perornt hoaly tat tn tewmabes Eaoalet g
mental han ot been o nmeat edd and Tant e 1 eneana h
Lo veodedd, A bt now standss vaer e bae and Low pere end
body tat do ot silbpnltbeant by albect the athlet o,
Clear by, o vowme arbiletea, the vcaactl Tuleraction of
wenatrnal dbaordera, acttvity, and poereent hoady Cal
tematng o bhe answer o,

When the wefpht ol body tat Iy bt yacted trom
the total bhady wetpht, the vemaltabny welyht 60 10
Pevred to aa Lean body welpeht (LBW)Y or Lean hody
mass o CLIBM) . Lean body asia IToe bles muse Lo, bone
shilfn, nevvoens tlosne, ote, The Taryer the pereent
fat I'vee welpght an athlete has the Tavper thelre
mugele mass and thas the preater lorce potential,
tn gynchroniaed swlmmlbny consldevable debate Iu now
surtaciopg an to what o the fdeal pereent tat and
lean body mang tor the swimmer. The more lean body
mads (mugele), the strongery the movements and g -
ures; the more body tat the casier {6t s tfor the
athlete to float, This questlon will be further de-
bated later in the chapter.

The fat and lean components of the huwan body
can be determined by several procedures. One pro-
cedure measures body composition by hydrostatic '
weighing and the other by g¢imply circumferences or
skinfold measurements,

It is common knowledge that tat people float
better than thin people, and this is because fat
tissue 1s less dense than other tissues. Consequent -
ly, hydrostatic weighing, which provides measures
of body density and specific gravity, can also pro-
vide reasonably accurate estimates of the proportions
of percent body fat and lean body massg.

In this procedure the athlaote is completely
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cormp bec proronc e e ad btk bl tae reapa b et
Tovt e e tnd te b doat e crb s thib e et el e et
prera b e bdbenpr e ad e o tanate by, dmp e et hiodds

Wby sk tntodtd calfper s hiave tacnesd ont ta be gt
Gt ahle o de b minbne oo body weieht anad fal

woe b bl

Thee oty e worl o the ol tple ol me e by

The oot anee between twa polal s, Fhe bt and b
cutanvous Lat b ploched bertweern the Chambe aad Toae
e, Phe praver aams ot the callper et canstant
tenddon ot thely point ot contact with the -ololba, The

gl futold: lunct ton o with wmathemat beal cqguat fons
|

ave naned dict bhody dencb by and poeacont hady Baty

tmu Ll tor hody ot v oy

Helow o o proediction f
sktntold calrpere which wva o developed gt ohie State
Unilversity to Bove specitically waed with svochrvoniased
swilimmevs, -

In order to make accurate measnrenents, (o I
lmportant to use calipers which have the pressure
butlt into the instrument tself. Pract ice and
standardizoed procedures should be used when taklag
any skinfold measurement., the followiug procedures
should be tollowed on temales:

1. A full told ot tat should be pinched up trom
underliving tissue by the thumb and foreflnger
of one hand.
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While the fold Is held firmly between the
fingers, the calipers should be applied to
the fold beneath the fingers.

3. Take recordings to the nearest half millimeter.

4. Duplicate the measurements ~atil two consecu-
tive measurements agree witi.in one millimeter.

5. In young women, the best prediction comes
from a vertical skinfold over the 1liac
crest in the midaxillary line and from a
vertical skinfold on the back of the arm
halfway between the shoulder and elbow
measured with the clbow extended.?

b. Computation of denslity:

Density = 1.07943 - 0.00220 (tricep skinfold)
+ 0.0045 (suprailiac skinfold)

Computation of percent body fat:

% body fat = 100 x 4.570 4,142
' density
;
i
h \_/’-\\(.
f/\ M
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BODY COMPOSITION- CHARACTERS

Ht Wt % LBW
.Site and Group Number Age (cm) (kg) Density Fat (kg)
Squaw Valley 8 20.1 166 52.7 1.051 20.1.. 42.0 |
1977 National (1.55) (8.32) (6.41) (.007) (2.95) (4.2)
Champions
Squaw Valley 64 15.5 164 54.2 1.047 22.4 42.1
1978 Intermediate (1.97) (7.56) (6.97) (4.27)
Camp :
Squaw Valley 36 16.3 164 54.5 1.047 22.1 41.5
1978 Elite Camp (1.92) (5.08) (5.11) ! (3.98)
Ohio State 92 17.7 52.8 1.050 20.5 43.5
1979 AAU National (2.16) (.008) (2.0) (1.9)

Top 10 Teams
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BODY FAT OF SYNCHRONIZED SWIMMERS

With.the testing performed at the Olympic Train-
ing Center, Squaw Valley, Ca., and at the AAU Nation-
als at Ohlo State University a profile of total body

fat and lean body weight in national class synchroni-

zed swimmers 1s now available to the eiite as well as
novice swimmer and coach.

Table I reports the results of the underwater
welighing completed at the various sites. Mean and
standard deviation are recorded. Height 1s recorded
in centimeters (1 inch = 2.54 centimeters) and total
welght and lean weight are in kilograms (2.2 pounds =
1 kilogram).

These results point out that the top synchronized
swimmers are from 20 to 22% body fat. But, is 20 to
22% body fat the most ideal percent body fat for a
synchronized swimmer? This question is now being
raised by many coaches. Should the girls remain at
this percentage and assume the fat adds 1n buoyancy
or would a decrease in percent fat and increase in
lean body mass (muscle) increase streéngth and execu-
tion of figures. These questions need to be answer-
ed by further research. Of course, it should b.- re-
membered that a routine requires a fair degree of
aerobic fitness and a high percent body fat may have
a negative influence on performance. At the present
time it 1s safe to assume that the percent body fat
of the girls should not be much abecve 227%.

Losing Weight

[f you suspect that a particular athlete is over-
weight, only three alternative methods are available
for reduction of weight: 1. increased energy .ex-
penditure and constant food intake, 2. decreased
food intake and constant energy expenditure, 3. a
combination of methods 1 and 2.

In most cases, cnergy balance 1is altered to
create a negative caloric balance of approximately
1,000 kilocalories/day. Each week the athlete would

"lose approximately 2 pounds of fat (3,500 kilocalories
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= 1 lb. fat). The calorlc Inruke can be reduced by
500 to 800 kilocalories a day, and the hard training
athlete, should never consume less than 2,000 kilo-
calories a day. Lesser intakes of cnergy will result
{n Increasing utilization of muscle mass as an energy
source. LLess than 2,000 kilocalories a day and fo:z

swimmer will begin to feel sluggish, be more linv:re
to over-stréss symptoms, and be susceptable to [11-
ness. "Fasting"” dicts should have no place in their
program.

In addition the swimmer should increase their
encrgy expenditure by 250 to 500 kilocalories a day.
Increasing the calories deficit through exercise is
essential 1f weight 1s to be lost at a desired rate

and as fat, while taking a 2,000 kilocalorie diet. >3

The dieting qthlcte‘should observe the following

'suggcstlons:

l. Eat a well balanced diet.

2. Eat smaller, but more frequent meals.
3. Chew food slowly and thoroughly.

4, Avoid fasting and fad diets.

5. Replace water loss.

6. Reduce carbohydrate intake.

7. Decrease intake of solid fats.

8. Keep protein infake up.

9. Use unsaturated fats and oils. -
10. Emphasize intake of fresh fruits and

vegetables.
11. Snacks should be nutritious; no junk food.
12. Supplement diet with a multiple vitamin and
mineral tablet.

Gaining Wélght

For the synchronized swimmer who desires to gaird
welght, the increased mass should preferably repre-
sent muscles rather than fat. Simply adding body
weight will not be to the swimmers advantage, unless
the tissue can be utilized for increased performance.
Thus the athlete should be encouraged to initiate a
welght training program (1f one 1s not already used)
in conjunction with fncreased caloric intake.
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A realistic schedule is important in any weight
gaining program. An excess of 2500 calories 1s need-
ed to gain one pound of lean body mass by the actlive
swimmer. If she 13 already consuming 3000 calories
a day, she can gain approximately two to three pounds
each week If she iIs able to ingest 4000 calories a
day. It is important that they do not exceed more
than an extra 1000 to 1500 calories a day, 1if accumu-
lation of excess fat {s to be avoided. The high cal-
oric diet should take place only on days of vigorous
training.

Below are listed some guidelines to follow in a

.welght gaining program:

1. Check the general composition of the food
they eat. Protein should average 15 to
20% of the diet. These levels will provide
abundant protein to provide the amino acid
building blocks for new lcan body mass.

2. Check their 1living habits; are they getting
enough rest and sleep.

3. Evaluate the diet in order to determine the
caloric intake. The reason for underweight
may be that the current caloric intake does
not meet their daily needs.

4. Protein supplements are not needed if the
athlete 1s consuming a balanced diet.

5. There are several high caloric food supple-
ments on the market. For example, Ensure
Plus (Ross Laboratories, Columbus, Ohio)
contains 355 calories in an 8 oz. can, which
is composed of 147% protein, 31.5% fat, and
54.5% carbohydrate. A can with each meal,
along with the normal dietary intake, would
be an effective means to increase both cal-
oric and protein intake.

6. In recent years the use of synthetic anabolic
agents (steroids) has recefved much publicity.
The sclentific literature is still not in
agreement as to its positive effects of in-
crcasing muscle mass which will be of bene-
fit to the athlete. Wha" 1s known 1is that
any female who takes them for as long as a
few weeks may develop acne, deepening of the
voice, excessive body hair, and enlargement
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of the breasts (becausc some of the hormones
arc converted to the female hormone, estrogen).

It is obvious that the use of these hormones has
no place in any athletics and will be detrimental to
the swimmer {n the. long run.

tt e
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NUTRITION GLOSSARY

CARBOHYDRATE - An energy ylelding nutrient of plant
and animal origin composed of carbon, hydrogen
and oxygen; simple sugars and starches are the
forms of carbohydrate found in foods.

FAT - A nutrient of plant and animal origin that is
composed of carbon, hydrogen and oxygen; fat is
the most concentrated source of energy of the
three energy yielding nutrients.

GLYCOGEN - The storage form of carbohydrate fouqd in
liver and muscle; used as a source of energy fir
muscular work.

GLYCOGEN LOADING - A two phase training technique in-
volving diet and physical exercise that initially

depletes the muscles of glycogen and then repletes

glycogen stores to a greater level than had
originally been maintained; for use by athletes
particlipating in long endurance sports.

KILOCALORIE - The unit of measure for the energy that
is supplied when food 1s oxidized in the body;
kilocalorie is the amouut of heat necessary to
ralse 4.2 cups of water one degree centigrade.

MINERALS - Klcments which are found in the earth's
crust and are essential for normal growth and
maintenance of life; minerals are subdivided into
macro- and micro- categories depending on the
quantity required by the body.

PROTEIN - The energy yielding nutrient of plant and

’ animal origin that is primarily composed of
carbon, hydrogen, oxygen and nitrogen; approx-
imately 20 amino acids may be combined in diff-
ercnt patterns to form many different’ food pro-
teins.

VITAMINS - Organic compounds needed in very small
amounts to promote growth and maintain life;
vitamins are classified as water soluble or fat
soluble.
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NUTRITION
A Part of the Winning Combination

Lorri Porcello, PhD

The influence of diet upon athletic performance

. was first studlied and recorded by the Greek civili-

zation in approximately the fifth century B.C. Prior
to this time, the typical diet of athletes was pri-
marfily vegetarlan and consisted of barley or wheat

porridge, fruits, vegetables and goat's milk. 1In
450 B.C., a trainer named Dromeris of Stymphalus was
the first to introduce the meat diet. He reasoned

that muscle was extensively used in athletic activity
and, therefore, athletes needed to replenish this mus-
cle by eating large quantities of meat. This philo-
sophy became widespread and persisted without question
until 1866 when it was proven that physical exercise
does not influence an athlete's protein requirement.
Today many athletes still consume diets that are high
in meat, even though scientific evidence has shown

that this particular practice will not improve athletic
performance.

Just as the philosophy of the high meat diet 1is
based upon tradition, many other current dietary prac-
tices are founded on misinformation. Some coaches
exclude milk from pregame meals because of unfounded
beliefs that it hampers endurance performance and in-
creases respilratory mucus secretions. Fried foods and
pork are often restricted because they are believed
to be difficult to digest. In addition, bulky vege-
tables and cereals are often avoided because they are

‘also thought to be poorly tolerated. Certainly a few

spices can be irritating for specific individuals;
however, bulky vegetables and cereals are necessary
for nfrmal fecal elimination. .
3ietary selection of athletes has been governed
oo long on the basis of tradition or supersti-
tion. \Factors,that neced to be used in the planning
of prcver nutrition for the athlete include the nu-
triticnal requirements of the individual. These re-
quirements are based on age and sex, additional needs
Imposed by the type and amouvat of activity performed
and the effect of dietary supplementation on athletic
perfermance. Parents and coaches should assume the
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responsibility of providing sound nutritior advice to
athletes so that dietary practices may help rather
than hinder the athlete's attempts to improve per-
formance.:

A}
BASIC NUTRITION PRINCIPLES FOR ATHLETES

Protein

‘Within the last 10 years the American public has
become aware of the contribution that sound dietary
practice makes to physical and emotional well-being.
The proper diet is certainly necessary for the health
of all people. This fact is especially true for in-
fants, children and adolesc°nts who “are still growing
and require nutrients to support the vital growth
process. When an individual participates in rigorous
physical activity, nutritional demands increase even
further. So, the nutrient needs of children and ado-
lescents involved in athletic competition are compound-
ed by the on-going growth process and the increase level

of physical activity. These children 21d \teenagers
have, perhaps, the greatest nutritionat neéds of any
specific age group in the population. To help meet

those requirements, the athlete must start with know-
ledge of the basic principles of nutrition and: apply
this knowledge in selecting a good diet.

Protein is the nutrient that is probably most
misunderstood by athletes. Proteins are large, compl
molecules of plant and animal origin which are 'prim- e§\
arily made of carbon, oxygen, hydrogen and nitrogen.
Each protein is a combination of subunits called amino
acids which are linked together to form one large
molecule. There are approximately 20 . major amino acids
that may be combined in different patterns to form
the many different food proteins.

When protein is digested, it is broken down into
individual amino acids and absorbed for the body's
use in this form. Thus, it is easily understood that
the body really requires amino acids for maintenance
of life rather than the large, complex protein-mole-
cules, even though food proteins are the sources of
amino acids in the diet. Of the 20 major acids, nine
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are known to be essential and the remainder are called
non-essential, An amino acid is considered to be
essential when the body is incapable of synthesizing

“that amino acid and it must be provided in the diet.

Non-essential amino acids may be made by the body from
carbon, oxygen, hydrogen and nitrogen atoms and, there-
fore, do not necd to be supplied in the dlet. An
important point to remember is that all amino acids

are needed by the body but some (essential) must be
provided in the diect and others (non-essential) can

be made by the body.

Protein performs three primary functions.  All
of the cells that make up bodily tissues and organs
have protein as an integral part of the cellular
structure. Other compounds in the body are also
proteins such as enzymes and hormones which help to
regulate the bodily processes that are crucial to life.
Finally, proteins may provide energy when sufficient
amounts of other energy-yielding nutrients are not
present in the diet.

[t is surprising to most athletes to find that
they do not need more protein than an inactive individ-
ual of comparable size and age. Muscular work does
not significantly influence protein metabolism, so
participating in athletic competition does not in-
crease a person's need for protein. Athletes do,
however, require more food energy or kilocalories to
support the increased physical activity. TIf insuffi-
cient food energy is provided in the diet, protein

“will be used as an energy source rather than for

growth and repair of tissue. Consequently, athletes
do not need to eat great quantitles of protein, but
do need to eat enough flood energy to allow protein
to be used for growth and repair of tissues.

Carbohydrate

Carbohydrates are molecules of plant origin that
contain carbon, oxygen and hydrogen and are smaller
than protein molecules,. The diet supplies two types
of carbohydrate including the simple sugars and the
complex carbohydrates. Sucrose or common table sugar,
glucose and fructose are examples of the simple sugars.
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Complex carbohydrates include the starches found in
breads, cercals, potatoes, pasta and rice.

All carbohydrates are digested and absorbed in
the form of monosaccharides, which are the subunits
of the complex molecules. The function of this
nutrient i{s to supply energy for the body and this
is accomplished by sending glucose, a monosaccharide,
into the bloodstream. The tissues may then receive
and use glucose as a source of energy. Dietary glu-
cose is absorbed into the bloodstream from the digest—
lve tract and remafins intact as an energy source for the
tissues., Other monosaccharides, such as fructose,
.must be converted to glucose in the liver after they
have been absorbed. The glucose is then released
from the liver into the bloodstream to be used by the
tissues. '

[t is recommended that all people, including ath-
letes, consume 50 percent of their food energy or kilc-
calories In the form of carbohydrates. This nutrient
is not stored in large quantities in the body; how-
ever, the liver and muscles contain a small amount of
stored carbohydrate. Glycogen is the animal storage
form of the nutrient just as starch is the plant stor-
age form. Starch and glycogen are large molecule
containing many monosaccharides. If too much carbo-
hydrate and total food energy is consumed, the carbo-
hyd-rate is converted to fat and deposited under the
skin and around body organs.

’ The last of the three energy yielding nutrients
to be discussed is fat. A fat molecule contains
carbon, oxygen and hydrogen and is primarily composed
of three fatty acids. Fatty acids are the subunits
of fat just as amino acids and monosaccharides are
the subunits for protein and carbohydrate. Fats of
vegetable origin are mainly unsaturated, while animal
fats are generally saturated. Fatty acids that
will not accept additional hydrogen atoms are called
saturated because the molecule is completely satur-

ated with hydrogen. Similarly, unsaturated fats are
so named because they will accept additional hydrogen
atoms.
70 -
(N

O

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

There are three reasons why fat is needed in the
diet. Fat-soluable vitamins which must be supplied
by the diet arc found in fats of vegetable and animal
origin, so that fats act as carrlers of these nutri-
ents. Second, one fatty acid is considered to be
essential and that is linoleic acid. Remember that
the term essential sipnifies that the compound cannot
be made in the body and, therefore, must be provided
in food. Most fatty acids can be synthesized from
carbon, oxygen and hydrogen within the body. The

consunmption of one to two tenspoons of corn or other
vegetable oil per day will p ide an adequate amount
of linoleic¢ acid in the dict. 'hird, fat is a very

concentrated source of energy. It provides two and a

half times the amount of food energy or kilocalories
as do protein and carbohydrate on an equal weight
basis. Ten grams of protein and carbohydrate provide
40 kilocalories each, while 10 grams of fat provides
90 kilocalories.

In the United States, 40 to 45 percent of the ki-
localories in the average dlet are supplied by fat.
Many health professionals have expressed concern that
this level of fat intake will contribute to the
onset and incidence of heart disease and recommend
that only 30 percent of food energy be provided by
fat. Table 1 provides information concerning dictary
sources of fat, as well as protein and carbohydrate.

TABLE 1 - ENERGY PROVIDING NUTRIENTS

Nutrient Common Food Sources

Protein Meat fish, poultry, eggs, cheese,
peanut butter, nuts, dried peas
and beans, milk.

Carbohydrate Breads, cereals, pasta, rice,
potatoes, sugars.

Fats Butter, shortening, margerine,

vegetable o0ils, cream, salad
dressing.
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Vitamins

Vitamins are organic compcunds that are needed
in small amounts to regulate chemical reactions that
are necessary for growth and the maintenance of life.
fhe known c¢sscential vitamins may be divided into two
categories. Vitamin C and the B- complex vitamins
ire called water solubl: and are not stored in very
large quantity in the bedy. The fat soluble vitamins
include A, D, E, and K and are stored in greater
quantities than the wate: soluble vitamins. The speci-
fic functions of the majcr vitamins are provided in
Table 2. Note that vitamins are not an integral part
of the cellular structure, nor are they a source of
food energy. Therefore, athletes do not require
greater quantities of vitamins than sedentary individ-
uals. The one excepirion to this statement is thiamin,
which is part of the B- complex. The Food and Nutri-
tion Board of the National Research Council-National
Academy of Sciences recommends that thiamin intake
be increased as food energy intake increases. Ath-
letes consuming greater quantities of food than sed-
entary individuals will, therefore, require a higher
level of thiamin in the diet. Fortunately, thiamin
is found in a variety of foods including pork, peas,
beans, nuts, breads, and cereals, so that the athlete
eating a varied diet will receive more thiamin as
food intake increcases.

Many athletes have adopted the practice of taking
vitamin supplements. There is currently no justifi-
cation for this practice and there is in fact a po-
tenLiQiJhQZard. As previouslyv stated, the fat soluble
vitamins are stored in the body and consumption of
large quantities of supplements can lead to toxic
reaction. NYhis problem is of particular concern with
vitamins A aund D. [tahs;qucntly, the recommendation
for athletes }§ tg eat a~variotyv of foods and vitamin
requirements wiNl’be met without complications.

TABLE 2 - FUNCTIONS OF VITAMINS

Vitamin. Function

A Essential for vision in dim light.
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Riboflavin
(B2)

Niacin

Pyridoxine

(Bg)

Folacin

Cobalamin
(By2)

Necessary for maintenance of healthy
epithelial cells in skin and mucus se-
creting eptthellal cells of the respira-
tory, gastrointestinal and genito urinary
tracts.,

Promotes calecification of bhones aad teeth.

Exact function of vitamin E is still

_urknown. This vitamin ..ay help in pro-

tycting the fats in the body from being
ed.

in the normal blood clotting

Perpitys the formation of healthy colla-
gen/ which is responsible for bindirng

together. Assists 1in the absorp-
of itron and calcium.

Thiamin (Bl)‘Eﬂscntial‘for the conversion of food to

u . .

a torm of energy that the body <an use.
Necessary for the normal functioning of
the nervous system.

(ontributes to the process of converting
food to energy for the body's use.
Necessary for conversion of food to en-
ergy. Involved In che syntuesis of fat,
protein and specific carbchydrates in %' e
body.

Essential for the metabolism of protein -
in the body. Needed for normal function-
ng of the central nervous system. .

Contrioutes to the formation of red blood
cells and proteins.

Necessary for normal growth. Assists in
the maintenance of healthy nervous
tissue. Essential for normal blood
formation.
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Minerals =« repani: substances which are
found In the c¢oa: Crust, some of which are con-
sidered to be e¢ssential to man. This category of

nutricats can be divided into two sub-categories on
the basls of amounts cdonsidered to be necessary for
maintenance of healeth. The mnjof or macro minerals
are sodlum, potassium, calcium, phosphorus, magnesium,
sulfur and chlorine. These minerals are needed .in
quantities greater than 100 milligrams per dav. \
Microe or trace minerals are needed in quantities less
than this amount and include iron, copper, iodine,
fluorine, zinec, chromium, cobalt, manganese, moly-
bdenum and selenium.

The functions of minerals are three fold. They
serve as integral components of specific tissues, for
example the deposition of calcium and phosphorus in
bones and teeth. Minerals are also incorporated into
enzymes and hormones which help to regulate chemical
reactions In the body. Lastly, minerals play an
important role in regulating body processes that are
not controlled by enzymes ‘or hormones. Description
of the individual functions of the majority of min-~
erals 1s provided in Table 3.

‘Athletes consuming a varied diet including dairy
products will receive adequate amounts of minerals
to promote health and outstanding athletic perform-
ance. The only mineral that may be provided in sub-
optimal quantities i1s {iron, if care is not taken to
incorporate iron rich foods in the diet. All teenage
| and mature women experience an increase in the need
\ for iron as a result of the onset of menarche. 1In
N addition, a condition known as sports anemia may fur-
" ther compound the iron requirement of female adoles-
cents. JSports anemia is iron deficiency anemia and
results primarily from loss of iron in sweat. The
athlete phrticipating in long endurance sports is the
main candidate for this condition, although athletes
competing in other types of sports have encountered
the problem. Careful inclusion of iron rich foods in
the diet, such as liver, egg volk, spinach and dried
fruit will usually act as a preventative measure or
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remedy the situation If {t iy present. In extreme
cases, a physician may be congulted to prescribe an
fron supplement.

TABLE 3 - FUNCTIONS OF MINERALS

Mineral Functions

Calcium Contributes to the structure of bones and
teeth., Permits normal blood clotting.
Essential! for muscular contraction.
Needed for normal neural transmissions.

Phosphorus Contributes to the structure of bones and
) teeth. Necessary for the controlled re-
lease of energy from protein, carbohy-
drate and fat.

Magnesium Necessary for all reactions in the body
that require the use of energy. Essent-
ial for muscular relaxation. Permits
normal neural transmission.

Sodium Maintains normal water balance. Needed
for normal transmission of nerve impulses.

Potassiun Maintains normal water balance. Needed
for normal transmission 2f nerve impulses.
Essential for muscular re axation.

Iron Combiues with compounds in the red blood
cells to carry oxygen from the lungs to
other tissues in the body.

. W

Iodine Regulates bodily growth and development.

Regulates the rate of metabolism,

Zinc Necessary for normal growth and gonadal
development. Needed for normal taste
acquity.

Water

The final nutrient of the six categories of
essentfal nutrients is water. Fifty to 60 percent
of the body welght of most individuals 1is water and
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thls nutrient has many important functions to perform,
Water 1s consldered to be a structural component of
bltood, {t is the medium fn which all the chemical re-
ictions in the bhody take place and it contributes to
the.regulation of body tempevature. This last role
of water is particularly crucial to the athlete par-
ticipating In rigorous activity in a warm eavironment.

Desirable water Intake is about 2.5 quarts of
witer per day for an adult of normal body temperature
llving In a temperate climate. This water Ls supplied
by toods and beverages, as well as drinking water.
When a person is in water balance the 2.5 quarts of
water consumed are offset with an equal loss of water
through urine, feces, persplration and exhaled alir.

This batance of water and output 1s deslrable
and problems arise for the athlete who decones d:hy~-
drated. Fatlque and loss of strengih ar~ poitmar,
symptoms of mitld dehydratton and oppose ail of the
positive efforts the athlete has made ‘or ilucreasing
strength and stamina. In more rsevere casc s of de ay-
dration, heat stroke and death nay occur, These
problems are unnecessary and ewphasize che need for
replacing water loss on an hour'y basis as the athicte
trains and competes. Tt should te noted that thirst
may not always be rellied upon t~ Indicate to the
athlete that water replacement s n=ecevsary. This
point is particularly true for at*’etes competlug in
long cndurance sports in very wain and dry climates,
where water requirements may be DLigh as 10 gquarts per
day.

Food tnergy

The energy yielding nutrien.s iuclude pratein,
carbohydrate. and fat. The body wust ~anvert tre {o:td
to a form of energy that it can use t¢ -upport the
growth process, physical activity and wmet-bvolic pr -
cess that maintain life. Another encrgy w:re.cing
substance that may also be Included in the dist is
alcohol. Approximately 70 kilccalories or food
energy are supplied by 10 grams of alecovot. Alcehol
provides little e¢lse besldes food cnorgv 1. the ~‘ec.

N
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The food eneryy o0 0 cments ol moderately active

females of varyling ape. oo found o Table 40 The
unlt of measure tor food enerpy fs the Yilocalorie
and ts a untt of heat which expresses che eonergy
content of foed, One kitlocalorie o thesamount of
heat that ls necessary to ralse 4.2 cops of water one

depree centipgrade.

A person welghing 150 pounds requives 11 kilo-
calories per minute or 660 kilocalorles per hour for
the activity of swimming. Body welght influences the
energy requirement for activity, so that a person
welghlng 120 pounds will require less energy to do
the same activity than a 150 pound individual. Degree
of muscular work also Influences energy requlrements.,
If two girls of equal welght swim for one hour, with
one swimming two miles per hour and the other.four
miles per hour, the latter will require more energy
to support that activity than the former.

Athletes participating In strenuous events will
obviously require more food energy than the amounts
which are suggest in Table 4. One simple recommend-
ation is for athletes to eat until their appetites
are satiated. This does not Imply that they should
stuff themselves with food unt{l emotional satlisfac-
tion is .ttalned, rather the absence of physical
hunger should be the cue for cecsation of eating.

If body weight Is not maintain: .ithir several
poundé, the athlete may need t. .ake a concerted
effort to consume more foods that are concentrated
sources of food energy.

TABLE 4 - RECOMMENDED DIETARY ALLOWANCES FOR FEMALES
OF VARIOUS AGE Groupsl

Nutrients Age Groups (years)
7-10 11-14 15-18 19-22
Energy (kcal.) 2400 2400 2100 2100
Protein (g) 3. 44 48 46
vitamin A (I.U.) 3300 4000 4000 4000
Vitamin D (L.U.) 400 400 400 400
Vitamin E (T.U.) 10 12 12 12
Vitamin C {(mg) 40 45 45 45
Folacin (ug) 300 400 400 400
77
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Nutrients Ape Groups (years)
/=10 1i-14 15-18 19-22
Mlacin (my) 16 16 14 14

Riboflavin (mg) 1.2 L. .4 1.4
Thlamin (my) 1.2 1,2 1.1 1.1
Vitamln ¢, (my) 1.2 1.6 2.0 2.0
Vitamin B, (ug) 200 3.0 3.0 3.0
Calcium (myg) 800 1200 1200 800
Pliosphorus (mg) 800 1200 L200 €00
lodine (ug) 110 115 115 100
[ron (myg) 10 18 18 18
Magnes lum (mg) 250 300 30C 300
Zine (mg) 10 15 15 15

Urnformation for Table 4 was obtalned from National
Academy of Science, 1974, Eighth Edition. Recommended
Dietary Allowances. Printing and Publishing Office,
Washington, D.C.

Selecting the Diet

Now that the basic principles of nutrition have
been discussed, they need to be applied to the selec-
tion of the diet. One method for selecting an ade~
quate dlet is to use the Recommended Dietary Allow-
ances {(RDA) proposed by the Food and Nutrition Board
of the National Research Council-National Academy of
Sciences. The RDA are levels of intake of essential
nutrients considered to be adequate to meet the known
nutritional needs of almost all healthy persons.
Essential nutrient allowances for females of various
age groups are provided in Table 4.

The RDA are intended for use with groups of peo-
ple to ensure that a nutritionally sound diet is being
prcvided. Nutritionists and dietitians do, however,
‘tse this tool in evaluating the nutritional content
of individual diets. T'is method of evaluation is

.rarver complex. In addition to the RDA, a food com-

nasition book must be employed, so that the intake
ot each nutrient may be calculated for the day.

1

A more feasible approach to dietary s.:lection is

“the utilization of the Daily Food Guide. Foods of

sinilar nutrient value are categorized into four groups

v
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and nonmbers of servings trom o cach proup ave snpge s ted
accordiay to o ape, Intortmat fon conecerndng the Dally

Food tGulde ta provided (o Tabte S0 When the appro

priate number of sevving are cousumed from oo ovarbety
ot Loods within the tood proups, approximately 1700
kKilocatories will bhe sapplicd.  The remalney ot the

tood encrpey vequivement way be provided by addlitional
servings trom the tood proups sauces, pravies, butter,
margarione, Jellles and other gweet, The athlete who
uses the Datly Food goide and selects servings trom

a varfety of foods will bhe consuming a Jdict that wiltl
contribute to optimum athletle performance.,

TABLE 5 « A DAILY FOOD GUIDE

Food Group and Serving Size Number of Servings
Child Tevnagoer Adult
MITk: 3 4 2

L ocup wilk
I cup yogurt
1% az. cheese

Meat: pi ‘ 2 2
2=3 oz, cooked meat, Jish,

poult -y
4 tbsp., peanut bhutter

2 oepps

L cup dried beaas

Fruit-vegetable: 4 4 4
1

s cup juice
Y cup fruit, vegetable

Bread-Cereal: 4 4 4
1l stice bread
1l ¢. cold cereal

s ¢. cooked cereal, noodles, rice
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PARTTOHLAR D ETARY  CONCERITS OF THE ATHLET

AMthletes are alwayas wtelving ta lwmprove thedr
pertortmance by physlteal cowdbtlontwy, mental onel
pline o “pavehing" and dictary practices, Fhvee
specitie dfetary practices that way he ol Interest
to the athlete apee )',IV(‘())'.\'II lu.l1|||l)',. Wt‘i)',l\l )',.Illl (EN]
Fosa and The use ot Tigquld dicetary supplement s,

Glycopgen Loading

As o vou may recally plyveopen f5 the storape form

of carbohvdrate tound T Liver and mogsebe and (g uned

aso sonree ot enerpy doviay physleal activity., A
tralolong techoigue konown as o carbohydrate toading or
plycoven loading duabltes the athlete (o increasoe
plycopen s, o by movre than twlee the amount that s
normally o dowmuse bes This Toevceased guautity

of stored vl copen then altows the athlete Lo parti-
clpate in cudiorance sports toc longer periods ot
time with g ier stamiaa.

Dietary clection anwd phy oo 0l exercige must
hoth be slteved to focrvase ylyvecopen storoes. One
weelk prior to competition, the athlete engapes in
strenons exereise and consumes a alet that is very
high To proteion and fat and limited tun carbohydrate
content.  This procedure is econtinued for three days
and causes a dep.et on of glvcogen from muscle. Oon

days four, [ive and six the diet ig changed to include

a large amount of carbohydrate and exerclse is re-
stricted to a [lght work out. This vhase of the pro-
cedure causes replet foa of glycogen in muscle that
cxceeds the guantity that would normally be present.
On the day of cowmpetition or the seventh day of gly-
cogen loading, thne athlete may eat a well-balanced
diet.

The advantag: in utilizing this tralnin: techni-
que is that performance n an endurance eveui m.- be
prolonged; however, thece is also a d:isadvantage.
Fxtra water is deposited and stored in muscle as a
result of the i(ncreased storage of glycogen. This
extiva water found Iin muscles may cause a feeling of
stiffness and a loss of flexibility for the athlete.
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Ment bon has been wafe ot plyveopen Loading ta thila
vl leatton al the procediore,
becanse many athtetes mfaunderstamd and wmlanse 1t he
techubgue, Sy hronlzed awlmwmers pertform rout (e
that ave approcimately lve mlootes oo doavat Lon and,
theretore, wonid not vecelve auy of the henetics ol
plveopgen loadag. Thily procedare (g benelficial onty
to athletes pavticipating fn eventy that regquire at

chhapter prlmavily tor ol

least 15 coutlovons minutes of physteal exert Tou and
dhoutd be naed only two or three times a year fov
speclal compet (t{on,

Welpht Gatn and Loas

Many athletes are concerned with attainiong a
body welpht that Is compatible with a high level of
atrength and endurance. Body welipht s chanpod by
simply altering encerpgy balance, so that welght o lost
by expending more encrayv than is counsumed and weipght
s palned by consuming more food enerpgy thau 18 ox-

pended.  Gaining or losing weipht should be a pgradual
procedure with a wmaximum yaln of one to two pounds a
week.,

One peund of body tat is equal to 3,500 k1" -
calories ot food cenerygy. An athlet. wishing to losc
two pounds in one week muast expend L0000 kilocale-fos
of energy more than (s coansumed ov 1,000 kilocalories
per day. The level of exercise may be increased to
account for an additional eapenditure of 300 kilo-
calories and the remaining 700 kilocalories mav be
omitted from the dict. A teenage female athlete
requiring about 2,800 kilocalories of food energy
may then cousume 2,100 kilocalories. This amount of
food intake is sufticient to llow for the appro-

priate number of sovrvings sugg sted in the Daily Food
Gulde (1,200 kilocalories), s well as for some fats
and other condiments., It care s taken in selectit;

foods from the Daily Food Guide. the diet will supnly
adequate amounts of protein, vitamins and winerals co
support optimum physical performance.

Weight gain in an athlete should be in the form
of muscle and an additional 2,500 kilocalories of
food ¢energy must be consumed along with rigorous

w
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cactebee boroone poond ob hody mise Le to be pataenl,
Adding 9,000 Lilocalorien al tood coeryy to the dlet
petr o weel oo abiont o0 ki localavics per day will aliaow
For a pain ot two poumls ot muncele 11 the athlete Iy
tvatndng lporaualy, Fhe additTonal Taod cuerpy may
he supplicd by extra servings trom the Baviy Food
Gulde and Tiberval nasape ot fata, condlment s and
desaert . The phyaleal conditloning progpreram that co-
tneldes with the extra food Intake shouhl alwavs he
supervised by the tvaltuer or coach,

Liqnid Dietavy Supp lement s
Llguld sapplewments destpned speceltfeally forv

athletes are cunrrvently on the varket and gsually In-
clude protein, carbohydrate, fat, vitaming and min-

era Theswe prodocts may be usetal fu a varlety of
ST clons.,

Fhe athiete attewmpting too e body weiyhi
may tind that a dictary supplement s an easy way
to fnerease tfood enervy {ntake. Consumption of

liquid supplements has also been found to be helpful
in preventing weight loss In athletes who have a
diftfiteult time malntainlong bodv welght durtng the
competitive season. Liquid dictary supplements may
oceasionally he use ! In place of a meal, if time does
not permit the preparation and consumption of food.
Pinally, many coaches have chosen to replace the
traditiceoal pregame meal with liquid dietary supple-
ments. Use of these products before competition has
been shown to relieve the nausea that many athletes
experience just prilor to and during the event,

An important point to remember is that thé 17 quid
supplements do not impart special nutrients that will
[mprove athletic performance. These products are
simply couvenient substitutes for focd when the
athlete wishes to increase food chrergy intake or when
time does not permit the consumption of a regular
meal.

FACTS AND FALLACIES

Unfortunately, misinformation and superstition
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e ot ten the baoadbs tor the dretaryy selectlon ol wany
athlvre:, Pl tallowloay secetlon toe luden fncorrect
Statements thatl are olten wade by compet Tebve arhbet e
and the vorvesponding conrectfons that must e made to
thedse talae sitartement s,

Fallacy #1 So o ealled "gulel currpgy Joads sueh oan
candy bars or honey shoadd e vaten Tamediately helare
partdielpattogy o spovts ol ahovt duratfon sneh as syu-
chronlzed culmming.

Fact Faoods must be dipested and absorbed betore
they proavide envapy Tor physleal activity., The honey
that s caten betore competition sfmply slta In the
stowach donving the cvent and becomes usetul to the
athlete In the torm ol hlood glocoae only two to

three hours atter fnpestfon., Thus, consumption ol
"quick energy’ toods hetore short duratlon sports [
a warthless practlee, Tt may alter blood plasma vol-

ume and bhtood potassium, and actaally decrvease musele
function,

Fallacy #? A bipg pre-event weal showld be ecaten
two or three hours prior to competition,
Fact -~ Digestlon of a traditfonal meal contalning

protefn, carbohydrate and tat usually occurs within
three to four hours of langestlon. However, when an
athlete becomes exelted and anxfous In anticlipatlion

of competitlon, the digestive process 1s slowed down,
Conscequently, a large pre—-event meal should be ecaten
five to six hours before competition so that the
athlete's stomach 1s relatively empty and nausea lis
not experienced. One alternative to this pre-event
strategy Is to provide a light, high carbohydrate

meal to the competitor three hoorvs before the event.
Carbohydrate is digested more quickly than protein and
fat, and will not remain in the stomach as long a time.

Fallacy #3 - One or two meals a day Is adequate for
an athlete, 1f bodv welght is maintained.
Fact - Bloond glucose is a fuel that athletes use to

supply a source of energy for muscular work. The diet
s a primary vontvibutor of glucose for the bloodstream
and meals shcoald be eaten frequently to ensurce an ade-
quate supply of blood glucose is avallable for physical
activity. Food intake should optimally be divided into

o
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Necessary for maintenance of healthy
epithelial cells in skin and mucus se-
creting eptthellal cells of the respira-
tory, gastrointestinal and genito urinary
tracts.,

D Promotes calecification of bhones aad teeth.
£ Exact function of vitamin E is still

o ._uvrknown, This vitamin ..ay help in pro-
tycting the fats in the body from being

/’ N\troved.
/ ;) s )

in the normal blood clotting

Co Pergits the formation of healthy colla-
gun% which {s responsible for binding
together. Assists 1in the absorp-
of itron and calcium.

Thiamin (Bl)‘ﬁﬂscntial‘for the conversion of food to
a torm of energy that the body <an use.
Necessary for the normal functioning of
the nervous system.

Riboflavin (ontributes to the process of converting
(B»>) food to energy for the body's use.
Niacin ’ Necessary for conversion of food to en-

ergy. Involved In che syntuesis of fat,
protein and specific carbchydrates in %' e

body.
Pyridoxine Essential for the metabolism of protein -
(86) in the body. Needed for normal function-
ng of the central nervous system. .
Folacin Contributes to the formation of red blood

cells and proteins.

Cobalamin Necessary for normal growth. Assists in
(By9) the maintenance of healthy nervous
tissue. Essential for normal blood

formation.
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Minerals =« repani: substances which are
found In the c¢oa: Crust, some of which are con-
sidered to be e¢ssential to man., This category of

nutricats can be divided into two sub-categories on
the basls of amounts cdonsidered to be necessary for
maintenance of healeth. The mnjof or macro minerals
are sodlum, potassium, calcium, phosphorus, magnesium,
sulfur and chlorine. These minerals are needed .in
quantities greater than 100 milligrams per dav. \
Microe or trace minerals are needed in quantities less
than this amount and include iron, copper, iodine,
fluorine, zinec, chromium, cobalt, manganese, moly-
bdenum and selenium.

The functions of minerals are three fold. They
serve as integral components of specific tissues, for
example the deposition of calcium and phosphorus in
bones and teeth. Minerals are also incorporated into
enzymes and hormones which help to regulate chemical
reactions In the body. Lastly, minerals play an
important role in regulating body processes that are
not controlled by enzymes ‘or hormones. Description
of the individual functions of the majority of min-~
erals 1s provided in Table 3.

‘Athletes consuming a varied diet including dairy
products will receive adequate amounts of minerals
to promote health and outstanding athletic perform-
ance. The only mineral that may be provided in sub-
optimal quantities i1s {iron, if care is not taken to
incorporate iron rich foods in the diet. All teenage
and mature women experience an increase in the need
for iron as a result of the onset of menarche. 1In
addition, a condition known as sports anemia may fur-
ther compound the iron requirement of female adoles-
cents. JSports anemia is iron deficiency anemia and
results primarily from loss of iron in sweat. The
athlete phrticipating in long endurance sports is the
main candidate for this condition, although athletes
competing in other types of sports have encountered
the problem. Careful inclusion of iron rich foods in
the diet, such as liver, egg volk, spinach and dried
fruit will usually act as a preventative measure or
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remedy the situation If {t iy present. In extreme
cases, a physician may be congulted to prescribe an
fron supplement.

TABLE 3 - FUNCTIONS OF MINERALS

Mineral Functions

Calcium Contributes to the structure of bones and
teeth., Permits normal blood clotting.
Essential! for muscular contraction.
Needed for normal neural transmissions.

Phosphorus Contributes to the structure of bones and
) teeth. Necessary for the controlled re-
lease of energy from protein, carbohy-
drate and fat.

Magnesium Necessary for all reactions in the body
that require the use of energy. Essent-
ial for muscular relaxation. Permits
normal neural transmission.

Sodium Maintains normal water balance. Needed
for normal transmission of nerve impulses.

Potassiun Maintains normal water balance. Needed
for normal transmission 2f nerve impulses.
Essential for muscular re axation.

Iron Combiues with compounds in the red blood
cells to carry oxygen from the lungs to
other tissues in the body.

. W

Iodine Regulates bodily growth and development.

Regulates the rate of metabolism,

Zinc Necessary for normal growth and gonadal
development. Needed for normal taste
acquity.

Water

The final nutrient of the six categories of
essentfal nutrients is water. Fifty to 60 percent
of the body welght of most individuals 1is water and

75
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thls nutrient has many important functions to perform,
Water 1s consldered to be a structural component of
bltood, {t is the medium fn which all the chemical re-
ictions in the bhody take place and it contributes to
the.regulation of body tempevature. This last role
of water is particularly crucial to the athlete par-
ticipating In rigorous activity in a warm eavironment.

Desirable water Intake is about 2.5 quarts of
witer per day for an adult of normal body temperature
llving In a temperate climate. This water Ls supplied
by toods and beverages, as well as drinking water.
When a person is in water balance the 2.5 quarts of
water consumed are offset with an equal loss of water
through urine, feces, persplration and exhaled alir.

This batance of water and output 1s deslrable
and problems arise for the athlete who decones d:hy~-
drated. Fatlque and loss of strengih ar~ poitmar,
symptoms of mitld dehydratton and oppose ail of the
positive efforts the athlete has made ‘or ilucreasing
strength and stamina. In more rsevere casc s of de ay-
dration, heat stroke and death nay occur, These
problems are unnecessary and ewphasize che need for
replacing water loss on an hour'y basis as the athicte
trains and competes. Tt should te noted that thirst
may not always be rellied upon t~ Indicate to the
athlete that water replacement s n=ecevsary. This
point is particularly true for at*’etes competlug in
long cndurance sports in very wain and dry climates,
where water requirements may be DLigh as 10 gquarts per
day.

Food tnergy

The energy yielding nutrien.s iuclude pratein,
carbohydrate. and fat. The body wust ~anvert tre {o:td
to a form of energy that it can use t¢ -upport the
growth process, physical activity and wmet-bvolic pr -
cess that maintain life. Another encrgy w:re.cing
substance that may also be Included in the dist is
alcohol. Approximately 70 kilccalories or food
energy are supplied by 10 grams of alecovot. Alcehol
provides little e¢lse besldes food cnorgv 1. the ~‘ec.

N
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The food eneryy o cment:s of woderately active

females of varyling ape. oo found o Table 40 The
unlt of measure tor food enerpy fs the Yilocalorie
and ts a untt of heat which expresses che eonergy
content of foed, One kitlocalorie o thesamount of
heat that ls necessary to ralse 4.2 cops of water one

depree centigrade.

A person welghing 150 pounds requives 11 kilo-
calories per minute or 660 kilocalorles per hour for
the activity of swimming. Body welght Iinfluences the
energy requirement for activity, so that a person
welghlng 120 pounds will require less energy to do
the same activity than a 150 pound individual. Degree
of muscular work also Influences energy requlrements.,
If two girls of equal welght swim for one hour, with
one swimming two miles per hour and the other.four
miles per hour, the latter will require more energy
to support that activity than the former.

Athletes participating In strenuous events will
obviously require more food energy than the amounts
which are suggest in Table 4. One simple recommend-
ation is for athletes to eat until their appetites
are satiated. This does not Imply that they should
stuff themselves with food unt{l emotional satlisfac-
tion is .ttalned, rather the absence of physical
hunger should be the cue for cecsation of eating.

If body weight Is not maintain: .ithir several
poundé, the athlete may need t. .ake a concerted
effort to consume more foods that are concentrated
sources of food energy.

TABLE 4 - RECOMMENDED DIETARY ALLOWANCES FOR FEMALES
OF VARIOUS AGE Groupsl

Nutrients Age Groups (years)
7-10 11-14 15-18 19-22
Energy (kcal.) 2400 2400 2100 2100
Protein (g) 3. 44 48 46
vitamin A (I.U.) 3300 4000 4000 4000
Vitamin D (L.U.) 400 400 400 400
Vitamin E (T.U.) 10 12 12 12
Vitamin C {(mg) 40 45 45 45
Folacin (ug) 300 400 400 400
77
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Nutrients Ape Groups (years)
/=10 1i-14 15-18 19-22
Mlacin (my) 16 16 14 14

Riboflavin (mg) 1.2 L. .4 1.4
Thlamin (my) 1.2 1,2 1.1 1.1
Vitamln ¢, (my) 1.2 1.6 2.0 2.0
Vitamin B, (ug) 200 3.0 3.0 3.0
Calcium (myg) 800 1200 1200 800
Pliosphorus (mg) 800 1200 L200 €00
lodine (ug) 110 115 115 100
[ron (myg) 10 18 18 18
Magnes lum (mg) 250 300 30C 300
Zine (mg) 10 15 15 15

Urnformation for Table 4 was obtalned from National
Academy of Science, 1974, Eighth Edition. Recommended
Dietary Allowances. Printing and Publishing Office,
Washington, D.C.

Selecting the Diet

Now that the basic principles of nutrition have
been discussed, they need to be applied to the selec-
tion of the diet. One method for selecting an ade~
quate dlet is to use the Recommended Dietary Allow-
ances {(RDA) proposed by the Food and Nutrition Board
of the National Research Council-National Academy of
Sciences. The RDA are levels of intake of essential
nutrients considered to be adequate to meet the known
nutritional needs of almost all healthy persons.
Essential nutrient allowances for females of various
age groups are provided in Table 4.

The RDA are intended for use with groups of peo-
ple to ensure that a nutritionally sound diet is being
prcvided. Nutritionists and dietitians do, however,
‘tse this tool in evaluating the nutritional content
of individual diets. T'is method of evaluation is

.rarver complex. In addition to the RDA, a food com-

nasition book must be employed, so that the intake
ot each nutrient may be calculated for the day.

1

A more feasible approach to dietary s.:lection is

“the utilization of the Daily Food Guide. Foods of

sinilar nutrient value are categorized into four groups

v
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and nonmbers of servings trom o cach proup ave snpge s ted
accordiay to o ape, Intortmat fon conecerndng the Dally
Food tGulde ta provided (o Tabte S0 When the appro
priate number of sevving are cousumed from oo ovarbety
ot Loods within the tood proups, approximately 1700
kKilocatories will bhe sapplicd.  The remalney ot the
tood encrpey vequivement way be provided by addlitional
servings trom the tood proups sauces, pravies, butter,
margarione, Jellles and other gweet, The athlete who
uses the Datly Food goide and selects servings trom

a varfety of foods will bhe consuming a Jdict that wiltl
contribute to optimum athletle performance.,

TABLE 5 « A DAILY FOOD GUIDE

Food Group and Serving Size Number of Servings
Child Tevnagoer Adult
MITk: 3 4 2

L ocup wilk
I cup yogurt
1% az. cheese

Meat: pi ‘ 2 2
2-% oz, cooked meast, Jish,

poult -y
4 tbsp., peanut bhutter

2 oepps

L cup dried beaas

Fruit-vegetable: 4 4 4
1

s cup juice
Y cup fruit, vegetable

Bread-Cereal: 4 4 4
1l stice bread
1l ¢. cold cereal

s ¢. cooked cereal, noodles, rice
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PARTTOHLAR D ETARY  CONCERITS OF THE ATHLET

AMthletes are alwayas wtelving ta lwmprove thedr
pertortmance by physlteal cowdbtlontwy, mental onel
pline o “pavehing" and dictary practices, Fhvee
specitie dfetary practices that way he ol Interest
to the athlete apee )',IV(‘())'.\'II lu.l1|||l)',. Wt‘i)',l\l )',.Illl (EN]
Fosa and The use ot Tigquld dicetary supplement s,

Glycopgen Loading

As o vou may recally plyveopen f5 the storape form
of carbohvdrate tound T Liver and mogsebe and (g uned
aso sonree ot enerpy doviay physleal activity., A
tralolong techoigue konown as o carbohydrate toading or
plycoven loading duabltes the athlete (o increasoe
plycopen s, by wmore than twlee the amount that is
normally o dowmuse bes This Toevceased guautity
of stored vl copen then altows the athlete Lo parti-
clpate in cudiorance sports toc longer periods ot
time with g ier stamiaa.

Dietary clection anwd phy oo 0l exercige must
hoth be slteved to focrvase ylyvecopen storoes. One
weelk prior to competition, the athlete engapes in
strenons exereise and consumes a alet that is very
high To proteion and fat and limited tun carbohydrate
content.  This procedure is econtinued for three days
and causes a dep.et on of glvcogen from muscle. Oon
days four, [ive and six the diet ig changed to include
a large amount of carbohydrate and exerclse is re-
stricted to a [lght work out. This vhase of the pro-
cedure causes repletioa of glycogen in muscle that
cxcecds the guantity that would normally be present.
On the day of cowmpetition or the seventh day of gly-

cogen loading, thne athlete may eat a well-balanced
diet.

The advantag: in utilizing this tralnin: techni-
que is that performance n an endurance eveui m.- be
prolonged; however, thece is also a d:isadvantage.
Fxtra water is deposited and stored in muscle as a
result of the i(ncreased storage of glycogen. This
extiva water found Iin muscles may cause a feeling of
stiffness and a loss of flexibility for the athlete.
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Ment bon haw been wafe ot plyveapen Load
el leattan ol the

becanse many athtetes mfaunderstamd awd mila
techunbque, Svic hronlzed awlwmers pervform v
that ave approcimately dve mlonotes o dara
theretore, wonid not vecelve auny of the hen
plveopen loadiag. Thity procedare 1s bheneld
to athletes pavticlipating fn events that re
teast 15 cout lovouns minutes of physteal exce
ghontd be wued only two or three times a ye
speclal compet (tiong,

chhapter prlmavily tor ol

Welpht Gatn and Loas

Many athletes are concerned with attal
body welght that 1a compatible with a high
atrength and endurance. Body welpht s cha
simply altering encrpy balance, so that wed
by expending more evnergy than is cousumed a
s palned by consuming more food cenerpy tha
pended.,  datnlng or losing wefght should he
procedure with a maximum paln of one to two
week.,

One poeund of body tat s ecqual o 3,50
calories ot food cenerygy. An athlet- wishin
two pounds in one week muast expend L0000 ki
of energy more than {s coonsumed orv ,000 ki
per day. The level of exercise may be incr
account for an additional eapenditure of 30
calories and the remaining 700 kilocalories
omitted from the dict. A teenage female at
requiring about 2,800 kilocalories of food
may then cousume 2,100 kilocalories, This
food intake is sufricient to tlow for the

priate number of sovvings sugg sted in the
Gulde (1,200 kilocalories), s well as for
and other condiments, I care s taken in

foods from the Daily Food Guide. the diet w
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e ot ten the baoadbs tor the dretaryy selectlon ol wany
athlvre:, Pl tallowloay secetlon toe luden fncorrect
Statements thatl are olten wade by compet Tebve arhbet e
and the vorvesponding conrectfons that must e made to
thedse talae sitartement s,

Fallacy #1 So o ealled "gulel currpgy Joads sueh oan
candy bars or honey shoadd e vaten Tamediately helare
partdielpattogy o spovts ol ahovt duratfon sneh as syu-
chronlzed culmming.

Fact Faoods must be dipested and absorbed betore
they proavide envapy Tor physleal activity., The honey
that s caten betore competition sfmply slta In the
stowach donving the cvent and becomes usetul to the
athlete In the torm ol hlood glocoae only two to

three hours atter fnpestfon., Thus, consumption ol
"quick energy’ toods hetore short duratlon sports [
a warthless practlee, Tt may alter blood plasma vol-

ume and bhtood potassium, and actaally decrvease musele
function,

Fallacy #? A bipg pre-event weal showld be ecaten
two or three hours prior to competition,
Fact -~ Digestlon of a traditfonal meal contalning

protefn, carbohydrate and tat usually occurs within
three to four hours of Iungoestion. However, when an
athlete becomes exelted and anxfous In anticlipatlion

of competitlon, the digestive process 1s slowed down,
Conscequently, a large pre—-event meal should be ecaten
five to six hours before competition so that the
athlete's stomach 1s relatively empty and nausea lis
not experienced. One alternative to this pre-event
strategy Is to provide a light, high carbohydrate

meal to the competitor three hoorvs before the event.
Carbohydrate is digested more quickly than protein and
fat, and will not remain in the stomach as long a time.

Fallacy #3 - One or two meals a day Is adequate for
an athlete, 1f bodv welght is maintained.
Fact - Bloond glucose is a fuel that athletes use to

supply a source of energy for muscular work. The diet
s a primary vontvibutor of glucose for the bloodstream
and meals shcoald be eaten frequently to ensurce an ade-
quate supply of blood glucose is avallable for physical
activity. Food intake should optimally be divided into

o
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l“.lll.ll‘f./ r ATl e v o ot e pa ol edn Chian Lo
aellve tadtviduals ool st o0 s the hosl sanre el
|I!.ll‘\'ill
et Protedta tonund T wiriebe b ot aned uge o

. o iy phveateal aet by, Add ittt tonad toaod

chnerpy dn o ctmply necvcnaay bo o soappout the Tueveaed
leve l ob oot vy, P oadd it o, eat oy tarye gquant |
flen of protefn will oot Toereane an athtete s mune Le
masg bhecaunse proteln o e d s a0 sonvee ol tood
cinerpy, ouere the proteln needs o the hody have heen
met o, Stealk dn g pood souree of proteding however )’
theve o nothlny wmaplteal about thta Tood that wild

lmprove an athlete's pevtorwance, Fish, ponltry, povle,

cess s, peanut butter awd ceven beans are alhso pood
Sowrces ob o protedn that might bhe faclwded Ta an ath-
et et et

Fallbacy 0 Frotelun and aminoe acod supplement s
ghould be cousumed by athletes vl wvish to bualld up
thelv musie e,

ot Protetoa and amtuoe acld sapplements ave nol
Hecessary Lo osupply protefn for groveh of new tlasne
becatse most Americans cousume dicts that are very
aumple Tu protefn, Supplements are an expenslve meany

ot dncorporating a small amount of protoein tn the dict,

Fallacy o Candior, swveets, fats and fried foods
should not he ecaten when an athlete s in training.
Foact - Svinchrontzed swimmers may have food enerygy
tequivemente of 2,800 kiloacalories or more per day
dependsng cnen ape and the tevel ot activity. As
previously discussed, selection of foods accordiog
ro the Daily Food Gulde supplies approximately 1,200
ilocalostes, Therefore, it is necessary for athletes
o oeat some foods that contain sugars and fats to
consume the addltional food energy that is required
to support the increased level of physical activity.
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WETGNT TRATNENG/GLOSSARY

.

ABROBIC .~ In the presonce of okygen. .

AN‘ OBTC ~ In the absence of oxygan,

PLE RILITY - Range of motion of a Joint, .

INTERVAL TRAINING -~ TIa short but repeated bouts of
exerclae with adequate relief periods,”

. ISOKINETIC CONTRACTION - Muscular effort that Is
maximal over the .entire range of motion.
ISOMETRIC CONTRACTION - Muscular effort which does
not result in joint movement; the force does

not move the resistance. -

ISOTONIC CONTRACTION - Muscular effort that results
iln joint movement due to the shortening of the
contracting muscle tissue.

MAXIMUM STRENGTH -, Amount of force that an individual
can produce irm\one contraction, :

OXYGEN DEBT -- Amount/of oxygen consumed during
recovery in excess of that during a normal

. rest interval. .

RELTEF PERIOD - There"should be a minimum of 24
hours and a maximum of 48 hours ‘between work-
outs., - ..

~ WEIGHT TRAINING FREQUENCY - Maximal is three times
per week, minimal is twice per week.
- WORKOUT WEIGHT '~ Maximum 1lift times 70%.
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WETGUT TRATNING FOR'PHE SYNCHRONTZED AWIMMER - |
Mary Jo Rugglerl, PhD S
June llart, RS, CAT

Tratnlng technlques [or the aynchrontzed swlmmor
hdave bhecome vary.prugrnﬂﬂlvu Iln recent yeara, For an
athlete to become one of the heat Lun her sport, she
must be trailnad better than the beat in her fleld.
Muscular strength la one of the more important vari-

. .

.ables Iin a well balanced program,

Strength training 1s very demanding and rghuiraa
self-discipline. Supervislon of the lifting 18 im-
portant for motivation, for safety and for working
the athlete-to' her maximum. Whether the athlete
works with free weights, universal gym or nautilus,
all of the concepts that will be stressed in this
article will apply to each area. .

There are many reasons why a female should work
on muscular strength. Primarily, it provides the

_power needed in basic movements by improving the dia-

meter of the muscle fibers and the size of connective
tissue. This concept also plays an important part in
the prevention of injuries that might notmally oeccur
if the athlete werec .not properly trained. Weight

‘training will also improve endurance so that +the mus-
cles can, work longer without' fatigue setting in 'so

rapidly. Another factor is that flexibility improves
with the pre-stretching prior to working on the '
weights. Accordingly, in strength training by in-
creasing the miscle fiber size the percentage of body
fat will decrease. The advantages of welght training
have become .so important to most athletes that: many
coaches feel-it is the most necessary part to any
program.nex%?bo skill techniques.

Fox and Matthews report that the strength of &

muscle that®results from weight training is due to

an increase in the cross-sectional area’of the in-
dividual muscle fibers.} This 1is further supported

by M. Ikai and T. Fukunoga who demonstrated the re-~

lationship between cross-sectional area and the stren-—
gth of a muscle.2 As the belly of the muscle ilncrease-
es so does the tendon which attach it to the bone.

The increase in tendon size helps to-prevent oculsions.
of the bone on a strong contraction. The muscle

¢
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strength and Ilnerveanod tendon alae ald In supperting
Jolnts to plve move ntablllty, This was demonstrated
with twa Ohle State Synchrontzaed Swilmmers on tha
1978-79 aquad, With provious hiatorles of llgament-
ous apraln and patellay dislocation the two awlmmera
concoenthbataed efforts on atrengthaning the quadrlcepn
and hamstrings, [Fow knee problems reaultod altor tan
wooks of watght training., (Uart, Rugglerl) In
essdence, llgamovts and tendona became satronger with
waelght training which provides a greater degree of
protectlon to the jJjolntsa,

Tody compoaition changes followlng a welght
tralning program will conaist of 1, fittle or no
change In total body wetlght; 2, significant losses
of relative and absolute body fat; and 3, a asilgnifi-
cant gain in lean body weight, Throughout the six
month strength training program of the Women's 5yn-
chronized Swim Team at The Ohio State University,
four underwater weighings were done to determine
the percent of body fat.

Thé pounds of fat, lean body mass, percent of
body fat, density in relation to water and under-
water weight 'were charted and correlated with the
individual weight training charts. There is an in-
dication, according to these particular team results,
that as the strength gains increase the percentage
of body fat decreases (Hart, Ruggieri).

Basic misconceptions of girls and women weight
training need to be discussed. Since the female does
not have the testosterone level of the male, it is not
possible to develop the big, buldging muscles often’
.associated with lifting weights,

,-The development of the muscles do change due to
hypertrophy. As the muscle groups hypertrophy the
fatty tissue is replaced with firm muscle tissue.
The female will actually lose inches on a weight
training program. The statistics kept on the Ohio
State squad, demonstrated that the upper torso and
waist decreased from one to three inches throughout
a six month -period. The athletes noted body changes
"of soft areas firming and the shape of their figure

o
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improving. \

General concepts of welght tralning for glrla and
women need to he establlahed, The program shbuld be
dealgned apeelfleally For the aport and then for the
indlvidual athletes, Tralnlug on walghts may begin
at approximately twelve years of age tf supervised. '
proparly. N

AN

_ The principle of overloading ls a primary qnnchpﬁ\\
that muAt he practiced at all times, 'The prinaiple
atated simply ta the atrength, endurance and hyper-
trophy of a muacle will increase only when the muscle
performa for a glven peviod of tine at lte maxtimal
strength and endurance cnpacity.3 Thiw must bhe pro=-
gresalve in naturce and the work of the muscle muat bhe
incereasaed -throughout the program, The syatem of pro-
gresslve realatlve oxaerctse will ahow incraasas in
strength after three wecksa, Dua to the ovarloading
principle, musclea must be glven reat on a planned
schedyle, For an example, l1fting could occur. three
days per week for three weeks and then take one weak
off, This is not for the purpose of eliminating mys =
cle soreness but to rest the muacles and-give thomJa
chance to build tissue. It is alaso to the advantage
of the athlete to have one to two days between lifts
so that fatigue doesn't set in.

Designing the weight program specifically for the
sport is very important. The muscle groups must ba
evaluated to determine their relative function to the
skills involved in the sport., This gives added strca-
gth to the skill performance when muscles are isolated

. and strength training applied., TFor an example, sup-
port sculling requires primary muscles of the fore-

_arm and wrists to perform efficiently. When these
muscles are worked, the strength in support sculling
shows improvement., Included in the ‘appendix of this
article is an analysis of muscle actions as used on
the universal gym and applied to synchronized swinming
skills. If the athlete is using free weights some of
the movements are exactly the same. Any athlete or
coach should know what muscle groups are being used
at which stations when lifting, therefore, 1if a
swimmer has a weak area, she can be guided to work

e
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more on that speeifie problem, Tndividual programs
ahould be desiguned to allow for differencea in stren-
gth and enduvanee, All of the exarelses performed
for the whole hody are the same (n any welght train=
tlng program, but some muscles may require more work
on some awimmers. When thia oereurs, the program
should be modlfied to allow the athlete to overcome
her weaknesses fleat and then aceolarate the total
program latey,

To determine the type of welght training pro-
gram that should be aet up Fov the aynehronteed
avwimmer some sApeclfle dotalla muat be discusaed,
Deflnlng the four typea of muscle contractlona will
help In dacldlng the type of program weeded for the
athlete, i

Isotonte ~ thae muscle ahortens with varying tansion

whilo TTfttng a conatant load, An example would ba
froao wolghts and Untveraal gym, :

)

An Isotonle program is ptouruaﬂiva ronlatilve
exevelge, Tt {nvolves doterminipng the maxlmum that
can bo" liftad and work 70% of" that maximum at 8-12
repatitlons ur working threo/scets of ten with pat
one at % waximum, s=. two at,;3/4 maximum, The met-
hdd taught by this\author 13 to work 70% of maximum
at 8~12 repotitiond, +(To find wmaxlmum - the athlete
Vif¢s, on ocach statioa;.cas mueh as she can handle to
pe ab'lle to complete une cyr «.) The rule applied’
here "is. a low repetitions dnd high loads build the
dosired stvangth., This type of contraction works
through the range of motion to develop strength in
all depreces of muscle contraction.

lsomatrie =~ develops tension in the wusele but there
is no thange in the length of the muscle. An ex-
ample would be pushing an arm against th~ doorway
holding 6 seconds, relax and repeat.

w

An Isometrlc program does build strength but .

" only at the angle the muscle is worked. An isometric
contraction with the elbow flexed toj90° strengthens
the muscles only at 90  and at nmo other point 1s the
muscle strengthened.  If the skill requires a fixed
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polnt of contraction thila program 18 vevy geod, 'The
aynehronized swimmev couwld wae tsometvies as part of
their toegl program especially 1F they are uwalng

Free welghts and have set up work stattons, One
panatruckive polnt about dolng isometbvies I that

the athlete should always exhale while dolng the sets,
"™his will help aveld bullding too mueh fntrathoracte
praasure, A typleal set for an 1sometrie would he
(4=10) 6 wecond cantraetlions with a L5 second reat
hotwoan them,

fleeentrie - the musele lengthens while contraeting
developlng tenslon, An example would he concentrat-
Ing on the towering of the walght alftorv the 11fting.

An veceantrie contractlion program iu not unad
very often.In the over=all' program, Tt doos sliow
strength galns but Lt s not as popular, At thila

. otimo It Le used moat in vehabiltueating athloatows
followlng Injury,

Taokinetle = the tenslon developed by the muascle .
while shortening is maximal over the entire movement
or through the full range of motion of the moveneont,
An example would be Nautilus, mini gym and cybox,

']

Tuokinetic contraction will develop tho greatest
{ncrease In muscle strength, More muscle bundles are
brought in to use In this type of contraction which
develops more over all strength. This also allows

' for more overload than the three previous mentioned
“programs. Another factor involved in isokinetic is
that these machines can duplicate many of the move-
ments used in the water to give maximum benefit to
the dry land training program. Not all teams have

access to this type of equipment, therefore, a solid /
program using free weights or universal gym plus con-~
trolled stretching before and after lifting would be

a good progran,

‘ Below are. twelve specific rules that should
apply to any weight training program used by the
synchronized swimmer: (Universal Gym)
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Fifteen minuwtes of general stvetehing wxep-
elaes must precede vach workout,

Be sure pin ba seeurely Fastened in machine,
Bae a Life ecadenes of U 2, 3, 4 and Down
2, %, A Pause at o the top of the VEFE to
seeure welpht, '

Be wure vou ave fu the gorreet body posttion
and the carreet hody altgnment for eaeh 1LFL,
This will ftnaurve that you are ualog the pro=
per mudelen and help to prevent {njuries,
LLFE hatween H=12 popecttions on oaeh
machine except where indleated, F you ean
do more than 12 go up one plate, Perform

a mtolmum of 8 vepatittons,

BFach exevelae ahowld be performed to phystl-
cal exhauatton, When you think you ean't

o one more push yournalf a Little havdoer,
Overload privnelple muat he usodl

Breathing: Blow out on tha 1ift "as LT

you are blowtng thoe walght up."

Work on the machines accordling Lo muaecle
proupat  lat legn, 2nd stomach, 3rd back,
4th shouldora, Work large musele groups
flreat, .

Non't 1Ll with a cold or congeatlon,
Romembar bhreathing la lmportant,

Lift 2-3 times por week (threoo lua bent)
24-48 houra vost.between Lifts, LLft for

. three wooeks and rest one week,

Do welghts for an entlre scason,
Always make sure you are supervised properly

. when flrat atarting the scasoun., A buddy

system i{s best for all 1lifting. Keep an
accurate record of all 1ifts dallyl

Any welght raining program can be adapted to the

seasonal progresslion In the sport. The filrst two
weeks should be,spent working the athletes through
the statlions without ‘weights to check form and tech-
‘nique,
ed on each station and recorded on a chart. Keeping
a.log helps the athlete and the coach know the welght
"that is being lifted at any particular day and how
~many repetitions _are being completed. After the

Durlng|this time maximum 11ft should be test-
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maxtmum FEFE 18 tested, 70% of that §5 rthe welght to
hegin warkouks with, The 70% is continued throngh
Cthe pre-season vechecking maxinum every three veeks,
When the sarly caomperitive season begins BOZ nf
maximum ts used to Further develap the strength.
Four 0 8ix weeks before Natfonals the 1ifring ts
lessened, 1t is recommended to reduce o 50% of
maximum and work two sets of H=132 rvepetitions, The
week hefore Nationals Lthe weighes shouwld he stepped
ko allow For eomplete rest, ‘

Tw eonclusion, a well organitaed weight tratning
progeam ean henafit the synchranised awlmmer,
Sevengeh tvatning s very demanding but the banetits
will onewelgh the time awd effort. The prlmary
henefie e that the program witl provide the.muscular
power needed to oveveoma the strenuous water tralnlng
the synchronlsed awlmmer must go Ehrough, The bhody
composaltton changes that result from welght tvainlng,
alwo enhance the toned look of the awlmmer, Tt must
he remembeved that a good program la auparviased, and
well documentod., The tvalutng, to be sueccesasafal,
muslt be done from pre-saason to the taper baforo
Natlonals,
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IRIVERSAL OYM ANALYSES UHaRd
FOR SYNCHRONIZED SWINMMERS

HACHINY=d Loy Exteunsian

BODY RASTTION - gifting pasitian, bhands suppart
at hips, feet hooked under pads

MOVEMENT - fegs exiended, do not lack kaves
velease douwa

}

HUSCLEY USED - Quudricups

REBETITIONS - 8-113
BUBPOSE = Rallet leg mayenents, beg esbensinn,
ankle strengih

HACHINE = bLey Curls

HODY PORETION = Lay on stamdeh, hands auppoart
ait hars abave head, hoaok heels upder pads,

HOVEMENT - Life weights up to butrocks and
release.

MUSCLES HSED = Hamsiviupgs

REPETITIONS - 812

PURPOSE = Hallet leg movements, ankle strength

MACHINE = lLag Press

RODY POSTTION - dlttving position, hands suppuvted
under hips

MOVEMENT = Extend legs to stvaight but unlocked
posttion and releanse

MUBSCLES USED = Hamatvings and Quads

REPETITIONS - B-130 :

PURPORE - Rallet leyg movements, ankle strength,
leg extenston

MACHINE = 8lant Board, Bent knee alt upa

NODY PORTTTON = Lay on hack, knees bent, toes
under pads, hands behind head

MOVEMENT = 86t up to vertiecal, down

MUBCLES USED = Abhdominal group, rertus ahdominta,
axternal and Internal oblique,

REPETITIONS = B=12

PURPOSE = Thruating, unvolling and lLiftlng moves
menta, double ballet legs,

9] ')



. : . £ .' -(
#5 MACﬁINE - Slant Board, straight leg raises
BODY POSITION = On: back ~head up, hands hold

. rungs above head legs straight
MOVEMENT -~ Lift le S, straight UR\EO 90 and down\ .,

; MUSCLES USED - Abdéminals
REPETITIONS - 8-12

PURPCSE ~ Thrustingl unrolling and lifting move-

R ments, dqubfg ballet leg ~ - -
'@g/ MACHINE - Hip Flexors, Bent knee o .
" BODY POSITION. - Verticgl position, support
e weight on arms 90 /angle,
Vo arms against pad ' -
’ MOVEMENT - Lift legs up/to bent knee to qhest
and down

MUSCLE? USED -~ Psoas 1lliacus, rectus femworus
/" “SREPETITIONS - 8-12, |

PURPO‘S\b Vertical, tuck Q&nt knee, pike position
rearm strength for support sculling

legs»stralght,

#7 MACHINE--,Hip Flexors, Straight leg ° . o

BODY POSITION - Same"as #6 . o o
.MOVEMENT - Straight 1lift, legs to 90 _and hold i
, - . "5 counts and. down ' ’

: \
" MUSCLES, USED *= Illiopsoas, rectus femorus, quads |
REPETITIONS -« 5 1lifts for 5 second counts - \
"1 PURPOSE 2! Same as #6 - Isometric ,

e - .

u48 MACHINE - Hip Flexors Pike . : ' _— ,ﬂ
~BODY POSITION - Same as #6

MOVEMENT - Tuck, pik® , tuck

MUSCLES USED - Same as #7 . . - I

‘REPETITIONS - 8-12 - . . s .

PyRPOSEfﬁ Same as #6 - Isometric - ‘

s down . )

(S I

. #9 ' MACHINE ~ Hip Flexors Crane ) N
BODY POSITION - Same as #6 ° T ° . ’
- MOVEMENT - Bent ‘knee- to crane to bent knee &0
vert1cal . 1' '
“MUSCLES USED Same™’as #7f
e REPETIFIONS K 8 12 :
o PURPOSE - Same as #6 - Isometric -
T, T ; , o

O
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#10 MACHINE - Back Hyperextension

BODY POSITION - Sitting position, toes hooked
under pads, hands at side ’

MOVEMENT - Hands move to back of head, back arches

' to back bend position

MUSCLES USED - Deep posterior group

REPETITIONS - 8-12 .

PURPOSE - Arch movements - swordfish, walkovers
etc., split positions , : -

. #11 MACHINE - Lower Back Extension

BODY POSITION - On stomach, legs straight—out— 77
- ~—"—hehind hands on pads. : '
* -MOVEMENT - a. 7leg up and other leg up
’ b. both legs up

MUSCLES USED ~ Hamstrings f
. REPETITIONS - a. 12 times, b. 12 times.
PURPOSE - Arch movements, tip up movements
#12 MACHINE - Chest.Press ' o .

BODY POSITIQN - On back knees bent on board,
hands in middle on bars ‘
MOVEMENT - Lift and extend arms, do not lock
elbows i
MUSCLES .USED - Ant. deltoid, triceps
~ REPETITIONS - 8-12 ’ g : .
_ PURPOSE - All sculling strength, vértical position
#13 MACHINE - Shoulder Press. °* B
© BODY POSITION - Sit facing out, line-up shoulders
- “under bar, hands on middle of bar ‘ ’
. MOVEMENT. -~ Extend arms up and straight, do no -
. lock elbows ) " '
e MUSCLES USED - Same as #12
REPETITIONS ~ 8-12 -

*

2

- 7" PURROSE,-"Sculling, twists and spins, vertical
pOSitlono g .'
a .‘ ) ) :
- 2= 100, '

o
Y
Peea

o

o . .
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#14 MACHINE - Lat Pulldown Standing

‘BODY POSITION - Standing position, arms straight

out, hands grasp handles

MOVEMENT - Pull arms straight down as far as
possible and release up

MUSCLES USED - Latissimus vs. Dorsi Teres pect.
maj. - : e

REPETITIONS - 8-12

e

__PURPOSE——Scilling, scull downs, spinms, unrolling

movement

#15 MACHINE - Lat Pulldown Sitting

1)

BODY POSITION - Sitting on stool, face machine,
hands grasp handles

MOYEMENT - Same as #14 ' ,

MUSCLES USED - Latissimus, Dorsi Teres Maj,-Pec.
maj. - -

REPETITIONS - 8-12"" .0

PURPOSE - Same as #14

-

" #16 MACHINE - Reverse Lat Pulldown

BODY POSITION - Sitting on stool, face out,
grasp handles behind, back
MOVEMENT - Pull down behind back and release up

MUSCLES USED - Pect. maj., Teres maj., Latissimus -

Dorsi
REPETITIONS - £-12

PURPOSE - Same as ##14

LR

#17 MACHINE - Biceps Curl Up

#18 MACHINE - Tricep Curl Up '
~ BODY POSITION = =~ Standing arms stralght hands

BODY POSITION - Standing arms straight, hands
facing up on bar
‘MOVEMENT - Pull bar to chest and release-

- MUSCLES® USED - Biceps'

REPETITIONS - 8-12

PURPOSE - Any arm action, support sculling

‘a(

‘facing dOWn on bar -

MOVEMENT - Lift bar up to chin, elbows out

. MUSCLES USED - Tri Deltoid anterior

REPETITIONS - 8-12 with each action

‘PURPQSE - Same.as.-#17

101
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#19 MACHINE - Leg Swing
BODY POSITION - Ankle cuff on, ankle side to
machine, hand grasps bar on machine
MOVEMENT - Swing leg across body and back (12
times) same leg, other side to machine and
repeat; repeat with other-leg
. MUSCLES USED - All inward leg muscles
REPETITIONS - 8-~12 with each action
PURPOSE - Ankle strength, split position, walkouts

-

#20 MACHINE - Chinning (Hands Over) .
BODY POSITION - Hang, legs straight, hands over
. handles .
MOUEMENT - Chin up as far as possible
MUSCLES USED - Triceps, Terpes major
o REPETITIONS - 12 -
- PURPOSE - Sculling, back strength for unrolls

#21 MACHINE - Chinning (Hands Under)
BODY POSIT%ON - Hang, legs straight, hands under
. handles )
MOVEMENT - Chin up as far as possible R /
MUSCLES USED - Biceps
REPETITIONS - 12 -
PURPOSE -"Sculling, back strength

#22 MACHINE - Dipping .
BODY POSITION - Hang, legs straight, nauds’face
down, arms straight
MOVEMENT .- Lower weight slowly down ‘and push up -
MUSCLES USED ~.Triceps _
. REPETITIONS = 12 Cona .
PURPOSE - Sculling, back strenggh _upper body
' ‘position strength :
#23 MACHINE - Wrist Roller Flexion Extension : »
BODY POSITION - Standing hands over roller, face_
down
MOVEMENT - Turn .roller forward as far as possible
MUSCLES USED - Flexdr carpi radialLs, ‘ulnaris a0
_REPETITIONS -~ 12 turns ; _
PURPOSE - Support sculling, sustained max. height

“L"v,.,., Y

[

O
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24 MACHINE - Wrist Roller Abduction
BODY,BdSITION - Standing, hands on ends of roller
MOVEMENT - Turn roller towards you as far as
possible . \
MUSCLES USED - Flexor cardi, radialis and ulnaris
REPETITIONS - 12 turns B
PURPOSE - Same as #23

25 MACHINE - Wrist Roller Provation
BODY POSITION - Standing, one hand on end of
roller, face back of hand
MOVEMENT - Turn hand to.right 12 turns, then to
: left 12 turns, repeat with other hand
MUSCLES USED - Supinator ' ‘ '
~ REPETITIONS - 12 turns
PURPOSE - Same as #23

26 MACHINE - Handgripper -
BODY POSITION - Standing, hands over grip
- MOVEMENT - Press with right hand, then left hand .
MUSCLES USED - Flexor wrist and extensors
REPETITIONS - 12 presses (1 right, 1 left = 1 press) .
PURPOSE - Same as #23 N
27 MACHINE - Handgripper (Underhand). = o
" BODY }OSITIO% - Standing, hands under grip N -
MOVEMENT - Press with:right hand, then left hand
-MUSCLES USED - Same as #26
REPETITIONS -%12 presses (1 right, 1 left— 1 press)
PURPOSE - §ame as #23 .- T

‘28 MACHINE - Neck Pull '
BODY POSITION - Standing -face’ machine, put brace _
' on head, hands 'grasp machine poles
‘MOVEMENT - Extend head" back release, tuck chin
: in on pull back e
« MUSCLES USED - Stienocle domastoin erector spinae
group, semispinalis_ ) -

'REPETITIONS - 8-12 . ‘ R R
~PURPOSE - Vertical position,'unrolling head
movement “ e ’ ) i
g g . . < " !
&
. 103
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#29 MACHINE - TOE'RAISES

BODY POSITION - Sitting position, hands supported
under hips

MOVEMENT - Extend legs to straight point, toes
relax, repeat

MUSCLES USED - Ankle extensors'

REPETITIONS - 8-12

PURPOSE - Ballet leg, ankle extension
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SAMPLE CHART NAUTILUS

Name
Date
EXERCISE WT REPS WT REPS
‘1.' a. Leg |
Extension
b. Leg Press
c. ﬁeg Curl
d. Hip ana Back [
2. a Pullover
b. Torso/Arm
3. "a Pectoral .
‘ b. Benqh Press .
4. a.  Lateral Raise 5
b. Behind-Neck
Press ~ R
5. Rowing
6. Biceps
'7- Wr¥ét
8. Sit—ﬁps B . '
'97. Sit-ups Legs : =

10.  Other:
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CIRCUIT STRENGTH 1RAINING PROGRAM
. FOR SYNCHRONIZED SWIMMERS

Mary Jo Ruggieri, PhD -
Mary Raipa:

\Weight.training programs are becoming an integral
part of the conditioning regimes for our girl and
women athletes. Teams and individuals that have
access to the Universal and Nautilus weight (strength)
training equipment are able to incorporate functional
strength building exercises into their daily schedules.
But what about those athletes who do not have access
to such elaborate and expensive machines? With a )
minimum of equipment and a little creativity athletes

‘and coaches can devise their own strength training
programs.

. Below are some strength buiiding exercises that
were designed specifically for the elite synchronized
swimmer at the Olympic Training” ‘Center (Squaw Valley)
Fall, 1979. There are twelve different stations in
the circuit training program requiring a minimum
amount of equipment. The .circuit training program
may be run using a set time limit at each station
or by having the athletes perform a certain number
of repetitions at each station. It is strongly
recommended that athletes keep an accurate record of
their own progress.. This log can play a vital part
in analyzing the strengths and weaknesses of each
individual -

UPPER BODY EXERCISES

#1 Support Scull Action

Equipment,— 2 free weights (51bs and up)
Position - Standing or sitting. :
Action - Hold oné weight in each hand hands
..start in front-of.chest with palms up, .
‘ . scull out - go straight arm position, bend
RN arms to 90, bring hands straight aboVe
head, reverse action’ (Figure A) ;

W, LN ’

o




Figure (A)

o

Reverse Mgﬁlon

#2 "Bubble Press" Scull

Equipment ~ 2 free weights (51bs and up)

Position ~ Standing or sitting

Action - Hold flat weights with palms facing
cup in front of chest, scull out to side,
"bubble press" (Figure B, steps 3 and 4) .
sculling up to straight arm position,
rotate hands inward until fingertips
touch, reverse entire action. (Figure B). ~

Figure (B)

. LX) - j -
#3 Finger and ‘Wrist Strengtheners + RevemsMotion '

X Equipment -~ 2 free weights (51bs and up)

Position -~ Sitting, elbows resting on upper
legs. - :

Action - Hold weights in extended fingers,
curl weights up with fingers to closed y
fist 'complete action by cur11ng weights -
with forearms, reverse action,’ : .

o . . ™

.08 . | ]
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#4 Shoulder and Upper Back Strengthener (2 Variations)
Equipment -, Straight bar with weight varia-
tions. :
Position - Standing
Action - (Figure C) Bar held in position
behind head, extend arms and bar
" straight up, reverse action.

"Figure (C)

.2 j
*3e

. Reverse Motion

Action - (Figure D) Rar held behind head,
upper body twists from left to.right,

Twist Upper
Figure (D)
! : ’ Reverse Motion
#5 Shoulder Chest Press .(2 Variations) . >
’ Equiphment - Straight bar with weight varia-
tions.

Position = Lay on back knees bent (on bench’)

Action --(Figure E) Bar held across chest
with arms bent, ‘extend bar straight up,
reverse action. .

‘Action - (Figure F) Bar held with straight
arms behind head, bring bar forward

‘'over head, reverse action. (Be careful

‘to not use too-much’ weight )

109




Figure (E)

J e ‘ Reverse Motion

#6 TFree Swimming Strengthener (2 Variations)-
- Equmeent - Exergenie, attach to a stable
) . pole. . -
Position. - Standing, with hands in stirrups
Action 1 - Face exergenie;, 'pull through . )
. with freestyle action using right- hand, -
, ot left hand reléases, pull through with
T o left hand, right hand releases, repeat
N B action - 2 sets of 30 repetitions. ’
’ Action 2 - Backside to exergenie, lay on
bench with bent knees, repeat above
'action.excqpt using ‘backstroke action. .
. , ‘ o C . * i
#7 Butterfly Action. - ST
Equipment - Rollerboard and exergenie _
Position - Lay "on stomach on sliding board*
hands in stirrups with palms down LT
Action - Using both hands, press stirrups "
back towards hips pulling body.up,:
. control the reverse action..(Figure G)

. . N 2
V. X B d 4

110
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Figure (G)

With Palms

Reversa Motion Stowly -l

#8 Arm Lifts
Equipment ~ 2 free weights (51lbs and up)
_ Position - Sitting, one weight in each hand
L Action - Starting with weights on lap, 1lift
straight up in front of chest and over
head, reverse action. (Figure H)

Figure (H)

Reverss Motion

ABDOMINAL STRENGTHENER

»

-~ Equipment - Slant board with weights (2%1bs and
up)

Position - Lay on back with, bent knees

Action - Place weight on chest with arms folded

over weight, curl at hips to a 45° angle )

(partial sit up), curl down until middle of

back touches board, repeat action - 2 sets

.10 repetitions. (Use any sit up.variation

using weights.) P - : !

~

an




LEG EXERCISES

#1 Jump Rope

Equipment - Standard sized jump rope

Action - Start with a warm-up of 1-2 minutes
of jumping, do speed jumping with only
one jump between each swing of the rope
1 minute jumps with 20 seconds rest for
B-10 repetitions; use exercise at inter-
vals during middle of season or endurance
at start of season. (Try to jump on soft
surface.)

#2 Ankle-Toe Lifts
Equipment - Bench, place so upper body is

suppotrted
Position - Stand on bench with heels off
bench

Action - Let heels dip down, extend toes
and raise up

#3 Toe Points
Equipment - Towel
Position - Sit with bare feet
Action - Place feet on towel, curl up
towel using toes only

112
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SYNCHRONIZED SWIMMING TRAINING TECHNIQUES

Mary Jo Ruggierj PhD : .
o N
The concept of training girls and women athletes ,
has taken on new dimensions in the past decade. N6
longer are we advocating that the training programs
should not be as.rigorous for females as they are for )
males. And that females are not capable of reaching hvé;
the physical and mental peaks that. we have pushed our
‘males to reach. The challenge of training our "female
athletes 1s quickly becoming a science to many coac
es. It isn't enough for women who currently ate
coaching to just have a complete grasp, of the tech-
niques off their sport, they must also ‘have a-.thorough
background on training theories to give their athletes
the environment to reach their potentials. -

Synchronized Swimming is quickly becoming one of
the more sophisticated of the 'sports for women due
‘to its recent gains in training theories. 1In the
past several years, a great deal of physiological
studies have taken place at the 'Olympic Training
Camps and several universities. A Sports Medicine
Committee has been set up by the National AAU Syn-
chronized Swimming Committee whié%,specifically deals
‘in data collection and analysis to help promote
‘better training techniques. The National Synchro
'Swimming Coaches Academy (NAGWS) has developed a
research committee that is collecting data on train-
ing methods to be used to train high school ‘and
college synchronfized swimmers.

The general areas of conditioning and training
.that are currently being:covered ig_most competitive

"synchro" programs are: 13

. 1. General’ competitive swimmi conditioning
2., Specifi synchrb swim conditioning
3.. Weight, aining .

4, Flexibility and dry-land conditioning
5. ‘Routine -~ Choreography training

6. Figure training

7. Nutrition and diet control

8. Sports psychology training

ke In the general competitive- swimming condftioning
" most experts feel that the synchro swimmer's program
*ghould be similar to that of the middle distance’

—_— R T —
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swimmer. Most routine events are between three to
five. minutea_duration which physiologically places

the

emphasis on the aeorbic system. Several methods

of conditioning the synchro swimmers have been sucec-
essfully ised. The following sample program has been
used for several years at The Ohio State University:#

~.

oW

Pre- Season - A great deal of over- distance swim-
ming 1is used to progressively over-load the swim-
me?s. All four competitive swim strokes aloung

with many synchro stroke variations are used .

during this phase of the training. A typical
over-distance workout will include anywhere from
two to four miles of swimming four to five days

a week for four to six yeeks This over-distance
workout. can be handled several ways; the follow-
ing is a sample workout:

1. Warm-up 800 easy free . .

2. Pulls - 400 individual medley
Kick - 400 individual medley ‘
Swim - 400 individual medley a
Sculling - 4 x 200 using different strokas
. * Kicking Drills 3 x 400 vary kicks

Synchro Drills

Swim Down 800 back alternate

Swim Down 800 free in ballet legs every 200

The concept of over-distance swimming works well

. in the early part of the sedson .to help athletes

over-load systematically and slowly enough to
prepare them for more resistance types of training
later in the program.

Fartlek or Speedplay - In'synchronized swimming

fartlek type of training can be very successful .
during the first 25-30% of the season. The
essence of this type:of training utilizes varying
the speeds of swimming to accelerate the heart
rate on a gradual basis allowing for a pacino

recovery' period. Synchro coaches can adapt this

system interspersing sculling techniques or

-ballet leg drills between the fartlek swims.

note: other sample workouts are found in
Synchro magazine.
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Sample workout:

-1. Warm up 400 individual medley -
2, 800 free-pace first 100-increase speed second
100-time swim-third 100 increases speed-re-
turn to pace last 100 and repeat 8 times.

. 3. 500-alternate 1 lap ballet leg-2 laps timed

free-1 lap pace free
&, Synch drills
5. 30 minute fartlek swim continuous swim no
break repeat the following:
- 400 breast 50% sprint-1 and 3 laps -
100 hard free
400 back 50% sprint-1 and 3 laps
100 hard free
400 fly 50%Z sprint-3 lap
200 easy free '
continue to repeat series add head up free-
style and breast stroke for vartatidns.

Any combinations of fartlek or speedplay drills
can be used. A great deal of stroke technique
and kicking drills can be done via this system.

Long Intervals -'During the middle of the season

a program of controlling the time and the distance
the swimmers go and holding the heart recovery
time-to a certain rest interval 1s needed to
generally get into aeortilic types of training. A"
minimum of 20-30 minutes of controlled long inter-
val training 4-5 times a week seems advisable
along with all the technique drills and routine

- swimming. A coach can accurately assess .her

- swimmers progress by taking heart rates before,
during and after the hard sessions of the inter-
val swim. A general rule to follow when using
this method 1s to try and work the heart rate up
to between 160-180 and hold it there for at least
3 minutes, recover to around 140 and then -increase
again. After the set of long intervals have been
" completed a heart rate recovery after 1 minute
should be taken. Most athletes as - -they become.
more conditioned will recover to 100 BPM or more
after 1 minute.
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‘RQEBAG workout:
) w» . ‘
- 1. 400 free timed medium pace - reat 2 minutes
2., 8 x split 75's pace swim pull 1 lap, kick 1
- .lap, swim 1 lap, rotate strokes - roest 2 )
minutes. . ,
3. 5 x-200 kicks time each 200 decrease each
time rest interval 30 seconds - rest 2 minutes
- check heart rates on 2 minute rests -~
4, 5 x 200 pull some - rest 2 minutes ' . )
5. 5 x 200 swim .some - rest 2 minutes
6. 2 x 400 I.M. timed heart rates at end
7. Easy 200 breast

A lot of extremely short distance swimming and
sprinting 50's and 100's is not advisable for
synchronized swimmers_because of the need for more
aeorbic training.- e T

Shorter Intervals - Just prior to peaking and
tapering for Nationals a shorter interygl program
may be instituted. tj,}ﬁ

- -ggmple workout: .Short repeats with 20 second
~ rest intervals.
1. 4 x 100.free (timed 100)
2. 6 x 100 kicks (vary kicks)
3. 6 x 75 kick one. lapy pull one lap, sprint one
lap < :

a

Water conditioning 1is very iﬁportant to the syn- |
chronized swimmer and must be consistent throughout
the entire season, Often routines take priority over
all %?nditioning and a balance should be maintained.

Included below is a general list of conditioning
teiminology that will be of benefit to the coach.

; { .‘
Types of Training: Fartlek,X0ver-distaJEe,
Interval, Repetition, Sprint.

il
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,Types of repeats usodi, .,

+ Stralght aets ~ repeated awima - time and rest
interval constants,
Decteasing distance - distnnce 18 decreased with
each saet,
Simulators ~ segmentation of distance with inter-
speraed rests,
+Mixeéd gets - distance’and rest 1nterva1 are not
constant,
Progressives - each successive repeat is faster.
Regressives - each successive repeat is slower.
Alternating progressive - regressive - increase
on odd numbered repeats, decrease on even
numbered repeats, —
_Alternating-slow = fast - hard alternaCe with
easy repeat.
Broken set - small number of repeats with a short
rest interval, Long rest and then another
set. v
" Pulse rate rise and recovery used, ’

Types of dry-land:
Isotonics )
Isometrics : ¢
Calisthenics:
Weights

A general review of the total Cype of training
program that could be adopted in synchronized swimm-
ing s included to give the reader an assessment .of

what q\\\be developed. .
GENERAL*TRAiNING PROGRAM FOR ANY SYNCHRONIZED SWIMMING

TEAM o L . :
N : :
General -Swimming e Co

l. Over Distance (Pre~season) 3-5 weeks
“a. 1-2'miles of straight. swimming with Synch
"~ . things in between
b. Nothing less than 500's
c.. No times - No speed
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2, Fartlek Training 3-5 woeoks !
a. Shorter dilstancea .but controlled speod at.
~ various lengths
b, 400 I.M, aprint 1at and Jrd longth of each 100
3. Long Intervals 5-7 wecks
a., Time distance of swim and long reat between

( sets
b, 3 x 200 free roat 25 sac.
4. Short Intervals last 3-4 weeks’ before Nationals

[N

a. Used for peaking
‘b, Short reasts - push swims .
~c. No less than 100-200 yard swims

'Keep track of all times so that times can be kept
at a certain pace.

Dry Land Training

1. Aerobic Training

a. (5-8 weeks) running steps (we have long stepa
.in our Nat about 30-40 steps we run up, pace ,
walk down) start 9 min. and "’ work up to 12-15

b. (3-5 weeks) jumping rope, 1 minute warm up,

3 x 3min sets

¢, (3-5 weeks)'.Harvard'step test, step up and
down on 18" bench 5-8 min. ' '

d.” (3-5 weeks) run short ¥dteps (up regular
"school steps, must do them in certain times)
10 sets

. ‘We take heart rates after each time. We do these.
3 times per week.
2. Weight Training : o
a. Nautilus -,0October to April, 3 times per week
. 1 day in between :
b. - Sit ups on slant board, 3 times
c. Pulley's 2" timés (isokinetic - use the bench
pulleys only)

’

3. Yoga
‘ a. Do 10-15 minutes of the Yoga Warm -ups, 2
‘times '
b. . See Yoga exercises ¢

5
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Synch Training

. Boaldes rogular skillla und rouLLnuu, do aome of
the following:

1. Power - drills
a. 10 aetas of vertical loba
b, 10 sets of cranes to vertical lifta with and
without apilna - .
c. 10 sets of lifting movements’
2. Movement progressions
a. Inverted tucks to side splits ‘
b, Pike to crane o
¢, Dolphin to vertical
3. Quick Originals - walkover to open action spin
: ups to splits to open
4, Kick Combinations
a. side ~~ breast .- side
‘ b. free - fly - free
' 5, Coordination Drills
' a, Fly arms - free kick
'b. Free arms - breast kick (head up and down)

SAMPLE WORK 0UT

NN .
0,

1. Jump rope - -1 minute warm up, 3 x 3 min sets, -
heart rates after sets and again in 1 min re-
covery rate,

: 2. 1/2 mile ~ Krek pull series ktfly, back, breast, .
T free

\ N ‘a

3. - Support sculls - power drills
4. Ballet leg series drills (footfirst) J singles,
| straight leg lifts, 3 doubles, doubles to flam-
o © ingo :
5. Support scull- power drills
6. Repeat ballet leg series
. 7. Kicking combos .
8. Power drills
9. Routine work
10, 30 min. fartlek swim

Ladder 1, 2, 3 lengths; pace 4, 5, 6; sprint
-7 and 8 leng;h'sloweri Keep repeating.

TN
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An exampla to a competltlve nw!mmlng wnrknut la
glven bhelow to anslat the coach Iu planning out a
apaciflce routlne,

o

9 and 10 Age Group (L and 0)

400 1. L x 400 fr., C(aprint overy other length)

1000 2, 5 x 200 IM -~ aprint lat and 2nd lengtha
of cach sntroko ‘ L

50 3, 1 x 50 warm down

1450 ‘ "

11 and 12 Age Group (L and 0)

400 “ 1, 1 x 400 fr, (sprint every other 1ength-“ .

: circles) R

1200 2, 3 x 400 IM circles - sprint every ‘other

length each stroke :
00 3. 20 x 25 fr., 10 second rest

100 4, 1 x 100 fr, warm down : _ ~ . B

2200 . ¥

13 and Over Age Group (L and 0)

500 1. 1 x 500 fr. (sprint every other length
circles) _

.1200 2, '3 x 400 IM - circles, sprint every other

length eacli stroke

1000 3, 20 x 25 fr. x 23 10 second rest
100 4, 1 x 100 fr. warm down
2800 .
. Pressure I1I. (Moderate) ‘ ' '
500 1. 1 x 500 fr, (sprint every 4th lap
, circles) .

2000 2. 5 x 400 IM (circles 1-3-5 reverse)

. 1. Sprint every other length (lst)

2. " ' no n (an)

3. Sprint 1lst 50 of each stroke
4, Sprint every other length (1lst)

_ . 5. " " (2nd) .
¢ 5007 ' 3., 20'x-25 fr.; 10 second rest (work hard,
? e keep heart’ rate at 120 during rest) ‘
100 . 4. -1 x 100 warm.down’ .
3100 . . - o
120 © - , o
, ~

w L




Pvaaanro I _(Move Advanced)
TO00™ o1 x 1000 ey (aprint every Ath lap =

elrelen) '
2000 2, 53 x 400 TM (elrclen 1=3=5 vevavae)
1. S8print avary othuv length (1at)
2, " " (2nd)
3, SQprint latc 50.0f each mtraoke
h. Sprint avery othar longth (1lat)
" 5, " " (2nd)
500 3. 20 x 25 fr.y 10 aucond roat (work hard
' kaap heart rate at 120 during rvest)
100 4. 1 % 100 warm down
3600 '

YOGA WARM~-UPS

Eve Exercises - In a sitting popition, focus your
eyes on a specific point., Moving the eyes only, look
up: (repeat each movement three times and close and
"rest the eyes after each movement), Look from the
upper right corner to the lower left then from. the
upper left corner to the lower right slowly circle
the eyes clockwise, then counter-clockwise. Finish
by palming the eyes - rest palms of hands on closed
eye lids for 30 seconds. :

Neck Rolls.r‘Exhale, drop chin forward. Slowly ro-
tate your head clockwise three times, repeat rotating
‘the head counter-clockwise three times, :

Rock N' Rolls - Clasp hands behind knees and gently
rock back and forth on rounded spine several times
all,.the way back on the neck. 1In the beginning, do
not roll too far back on the neck. Variation: clasp
hands around knees. :

‘Head to Toe Stretch - Inhale progressively while
‘ralsing up on toes and stretching arms high overhead.
Stretch and. tense the body, hold breath; exhale, bend-
ing forward like a rag doll and let ‘head and. arms.
hang loosely. Return to position and repeat. .

Chest Expander - Clasp hands behind the back, palms
down. - Inhale gradually as you stretch neck up until

= o . o 1'3é
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the ehiln 18 polnting to the eelling. Wold., . . o=

hale as you bring youvr hands up over your head and
down toward the floor, Hold for the count of flve,
Tnhale, return to ortginal posltlon. Repeat up to
three tliman,

ftar -~ Stand in a atride poattlen, Tnhale hend backy
exhale bend forward toueh right foot inhale up,

bend hack, exhale toueh left foot, fnhale up, exhale

touch both feat: inhale bring arms above head, stand.
~llke a [lve polnted star, holding the braath and poaa,
“FExhale, return arms to atde, atand and obaerve the
body,

Pre~Posterlor Stretch - Stand in a atride posaltlon,
Exhallng bond from hlps keeping knees unbent and
keeping the chin up, Touch,flngertlipn to the floor
and take them off four or five times, Back is kept
atretched and head up, Still bent forward, inhale
superficially and exhaling, relax back, shoulders,
neck and head, swing arms and head back and forth
between the spread legs four or five times. '

Arm Turns - Extend arms at shoulder level, Bend
elbow and circle lower arm three times in each-dir-
.ection.  Circle wrists three times in each direction,
Extend arms and circle the whole arm three times in

each direction. ' :

Trunk Turns - Stand with feet in a stride position.
Place hands on waist and rotate the trunk slowly
three times in each direction. '

. REY
“° Ankle, Knee and Leg Tukns - Stand on left foot, ex-
tend right leg, having knee bent. Circle the ankle
three times in each direction: circle the lower leg
three times in each direction: then.straighten the
leg and circle the entire leg three times.in each
direction. Repeat with left leg. '

Feet Exercises -~ (a) stand with feet about six inches
apart, hands on hips. Rise on toes: rotate feet to
the outer sides, back on heels to inner sides and '

' return-to tiptoe position. Repeat ten times. (b)
with feet together and hands on hips, practice
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atattonary walklng, soming on the hall of the foot
each tlme and arehing the Inatep as you move,

Pump = Lie down and press amall of bhaek agalost floor
Ao that all movementa will proceed From eentqr of
Jhack without atralning stomach muselesa, Hlowly ratde
and lower ane leg at a time -~ then both lega., Repeat
three times €for each leg and for hoth legs.,  'Une

eount of elght or ten when valsing and lovering lega
to keep the mind foecused, .
Knee Prasn - Lile flat on baek, Tnhale, bend right leg,
claap Lt with your handa, pull knee to cheat, and bring
your head to knee: hold fivae to ten seconda, Hxhale
slowly and drop lag back to floor, Repoaat on othary
slde, Repaat, pulllng up both legn at once,

Cat Stratch ~ Kneal on hands and knees Lo "table
poaltion". Inhale, ralne right leg and atretch Lt
back as far as it willl go, Ffeeling the pull .along
the apine, Keep head up. Whila oxhaling, bring leg
forward and presaa knee againat forelead, Rdpeat on
the other slde, Variatlon = in table position, flax
the apine: head up as back sags, inhale: head down
as back ralses up exhale,

Shoulder Blade -~ In a seated poaition, arms straight .
"out at shoulder level, inhale, exhale, draw shoulder

blades together as though pressing a coin batween

them. Hold briefly and repeat entlire movement several

times, o

Pre-Cobra and Pre-Shoulder Stand - Sit on h@els; &
intertwine fingers at nape of neck, elbows as far
. back as possible, 1Inhale a deep breath and exhaling,
. let head fall to front, elbows coming close together
- as hands press against the back of the neck. Keep
~back straight, Inhale, lift-head and straighten
~elbows. Repeat five times. . i

-~ Hip Raise - Sit in diamond pase (on heels) or Jap-—
‘anese seated posture (curl toes under.and sit on |
““heels). Place hands on hips, keeping spine straight
““inhale raise trunk; exhale, lower trunk. Repeat ten
itimes, action should be felt in front thigh muscles;

"8 !
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this exerclse prepares the legs fram the Camel awnd
for the pelvic poatures,

-

Hatsed llead and Leg Pose = Lie Flat on your hack,
Tace fFlupers together and place them at the baek of
your head just above neck, TInhale, valae head,
ahoulders and legs off the floor, Hold hyiefly,
Bxhale, return to posttlon and vepeat, Orvadually

tnereade the pumher up to six,




VISION GLOSSARY Y

AMBLYORIA - with best curpustian, ruduced visual
q:u;&w uot ecarresbabie by vetyactive megns and
pat attributable vy abyiogus struckural oy pathoe-
Ingical aculay condrvione, Cliateally e¥ists if
the visbon of aw eye is less than that of iis
Fellay,

CONJUNCETEVA - 4 @dioans weshyane estepding Fyom the
eyelid marvgin ta the edae a9F the carned,

QlﬂlUNtllviilﬂ = dptlanmation of the vapjunetiya,

DEPTH PERCEPTION - perceptian of velative ar ahsalute
difference in distgnve of vhjecis fyram the ab-
seFyer, perception of thivd disension,

rUHIﬂN = the dvt or process of blending, uniting an
image Ffrom the Lyo eyes intg ops pefcept,

IHCHBRATION PEREOD = the deyslopuent of ap infectious
disease from inception to visible manifestation,

MODTFEED eLINVCAL TECHNIQUE (MCE) = an dsaembly line
method of seoreening viston, It s a4 sevies of
clinieal measuvements adwinistered by a vision
peastitioney,

MONODCGULAR = pertaining te vy affecting one eye,
PHARYNGO=NASAL = pertaining to the areas hetveen the
gavity aof the mouth, the ssophagus and nasal

arvas,

BOLERAL = pertalning to the white, opaque, fib¥ous
outer tunie of the eyeball covering Lt entirely
oxeepting the segment covered by the eornea,

ATRARIAMIG = partaining to the condicion in whieh
hinocular flxation is not present under normal
conditlona,

VISUAL ACGUITY = acuteness or clearness of visien
‘whieh 1 dependent upon the sharpness of the
retinal foeus, the aenaltivity of the nervous
olements, and the Interpretative faculty of
the braln,
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ANALYSES OF VISTON NEEDBS 1IN
SYNCHRUNIZED SWIMMERS

Susan . boulwe, OB

Sixty-byn female syuehroaniszed swimeers, rvanging
1R age Bulween Phirteen and twenby-ohne, were fested
at the bUnijted States Olyapic Training Canp In Squay
Valley, <abiforpia, The mediap age was sixteen,

Fof awimmers peither specialised glandes pov eantaei
lepaes ta this date have beep aatiafactary in yeaols
ving specifie prablers assoviated with compeiitive
Water spuarts, Visual needs for sWlmmers are pgsent=
fally the sawe For wust sparts, Watey s the anly
fimiting Favtov, Pevipheral visiop and visual aculty
are imporrant to all swimmers, However, depth pers
ception capahilives are ap even more iMporFtant quality
foF aynehronided swimmers who swim in relation to
other syimmers of the team, Patterns of a voutine
are maintatned as swimmers are equidistant to eaeh
ather and the edge of the poal, Aspects of juduing
are hased op execution of the voutine through syn-
chrontaatian and projection af individual swimmers

as pavt of the content of the voutine, CGonfidence
during tralning and competition are dependent upon
many factors, the visual status of the swimmer belng
the mout unexplored,

Each awimmer was glven an eye examination pattern=
ed after the Modtfted Clinteal Technique, an eatab=
Liahed viston seveening procedure developed through
studtes {n Orinda, Californta approximately seventeen
years ago. Included In the teating were the follow=
ingt

!, Visual aeuity of eaoch eye at dlatance with
and without eorreative lenses.

2, fHinoeular coordination measurement for the
abiliety of the muscles of the eyes to work
together, A general evaluation of fuslonal
abilities and therefore broad depth percept=
fon capabilities,

3. An objectlve measurement of the degree of
nearstghtedness, farsightedness, and/or
astigmatism ecach eye.

+ 4, Grows procedure for the extent of peripheral
vision each eye,. :

5. Inspection for abnormalities regarding the
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" general health of each eye.

Most testing was performed without correction to
simulate actual training and competition circumstances.
The. second aspect of the study was observation at the
poolside on individual swimmers who expressed or
demonstrated visual problems., The third part was °
extensive questioning of swimmers who failed the MET
without corrective lenses. Questions concerned:

1. Awareness of vision difficulties while train-
" ing, while competing.
. 2. Depth perception problems; specifically
¢ . touching the edge of the pool before visual
- sight of the edge; swimming into other swim-
. mers frequently when the swimmer thought
there was-adequate space between the other °
-swimmer, alignment problems.  °
-3. Peripherdl field problems, Specifically the
= inability to see or be aware of other swimmers
to the side. .

The fourth procedure for this study entailed conver-
sations with the coaches of the various teams parti-.
‘cipating. Specific individual swimmers were analyzed
from the coaches point of view as to visual problems
they noted A

i)
-

The results of the study revealed the following:

1. Out of the sixty-two swimmers tegted, thir-

teen wore glasses only, foor wore hard con-

tact;lenses’and/or glasses, one had soft

lenses only, and two had hard- contact lenses

only. - Consequently, twenty out of the sixty

. two (32%) required corrective lenses.

"2. "Another seven with no previous or present .

corrective lenses expressed problems with

their -vision. They were referred to their

coathes for extensive visual follow-up.

‘ ‘This brought the total to 45% out of the.
sixty two. swimmers who required visual atten—
. ‘tion.

. 3. Of the twenty with corrective lenses, eight

(40%) expressed problems with depth percep—

: ‘ : ' 1’>“1
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. tion and/or poor vision while training. Of
' . the seven-contact lens wearers, four with
hard contact lenses attempted to wear their
hard lenses with swimming goggles during
training. Only oné was. successful.
4, Peripheral fields tested without corrective
' lenses in all swimmers was within normal.
5. Depth perception problems appeared to be‘the
most common.

a. Of those expressing depth perception in-

v . . adequacies and visual acuities of 20/50

or worse .each eye, three had binocular
coordination difficulties, failing the
test at an intermediate distance, the

more appropriate distance for synchronized
swimmers. Of these three, only one had
significantly reduced vision without

) lenses. -

b. Of the swimmers who expressed no depth
perception problems only one was a border-
line pass/fail according to binocular
coordination criteria. Visual acuities
were only slightly.reduced.

c. Of the swimmers who had no corrective -
lenses, two failed the binocular coordin-
ation criterias. Both, however, had vis-

. ual acuities of normal range and no com-

. plaints of depth perception ptoblems.

A number of correlations can be obtained from
these resuylts.

1. The amount of nearsightedness and ‘binocular
incoordination.can attribute to the lack of
depth perception expressed by some of the
athletes. .

2. Por those swimmers who wore their corrective

o lenses all or more than fifty percent of the\
time outside of their swimming, there was N
more difficulty in adjusting to the lack of
‘acute vision normally accomplished with:
corrective lensest¢ Therefore depth percep-

- tion lwas a moderate to severe concern.

. Compensation to the visual lack of depth
perception was achieved through various

O
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adapting, i.e. "looking for objects around
to help." The most common method was re-

peated practice of a routine with the aid

of the coach's comments to indicate to the
swimmer when she was not in alignment with
other swimmers. One swimmer had been corr-
ected by her coach so often, she now auto-'

i matically stayed behind the line-up even

\ though visually she did not see.herself in

‘" «ine. Repeated instructions from her coach

. indicated she must be in line. The other
method of compensating was through the use
of parallax movement, that is moving the
head side to side using the-object or ob-
jects of alignment as reference points.

This 1is a common method for those with re-

duced® depth perception, who tend to use

familiar objects, such as fire hydrants or

lamp posts while parallel parking an auto-
- mobile.

‘3. Those swimmers who utilized corrective lenses
less. than fifty percent of the time outside
pool activities adapted easier and faster \
without corrective lenses or were unaware

, of the concept. Two of the swimmers who

- ' were amblyopes, using only one visually

good eye since birth and one swimmer who

was strabismic, utilizing only one eye at a
time since birth, had no complaints of depth.
perception problems, nor did their coaches.
indicate any alignment difficulties. This
further enhances the possibility of some form
of depth perception as opposed to true depth
perception derived from equal input through
the two eyes to the brain can be g learned
process. : : '

Récommendations_based on the preceding results
+ and cqgrelationsvindicate several alternatives for
those swimmers with moderate mearsightedness and/or
depth perception complaints.

1. For thosé moderately nearsighted swimmers

_ starting young, up to approximately age
“ twelve to fourteen, there is an advantage

\ . 129
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to the coach if no corrective lenses are
utilized while training in the pool. Once

an individual becomes sensitive to the im-
provement in vision with corrective lenses .
and prefers to wear their lenses most of the
time outside of the pool area, it will be

more difficult to train them without their
lenses. This difficulty is related to both
confidence and skill.

2. Swimmers with moderate to high nearsighted-
ness consistently lacked confidente when
entering the pool without corrective lenses.
"I know my eyes are not as good as the other
swimmers, and I'm at a disadvantage." Coaches .
need to be aware of this confidence level as
it relates to vision problems. Most felt
they "could do it, if they had to," 'but they
were more comfortable if given the opportunity
to see clearly., It appeared more importamt
to the swimmers to see clearly during trajin- :
ing, not during competition. Coach Don V

+  Rossen formerly from University of Oregon
referring to speed swimmers was quoted
"I've seen a lot of injuries (such as split ’
heels) hecause of a slight miscalculation.
We find that when our guys are using the masks
(prescriptioned goggles) they attack the turn
more aggressively because they can see better’
.and their confidence is increased." '

3. For those swimmers with high amounts of near-
sightedness, hard contact lenses worn with
goggles appears to be a viable alternative
provided the fit of the lenses are accurate
and jthe swimmer is comfortable with this
.arrangement. Soft contact lenses are assumed

< inappropriate even with goggles since soft

lense materials will absorb the chlorine which
will ‘turn the lenses a yellow color. There,
is inevitable seepage of water -even with
goggles., Hard scleral contact lenses are

very comfortable because they must cover the

whole eye to avoid "popping out. They are

also very expensive and vision is not as good.

Hard contact lenses as an alternative is not

‘ without limitations. The high unsuccess rate
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can be attributed to the following complica-

tions."®

a. Redness of the eyes due to the combinatiopn

' of hard contact lenses and chlorine.

b. Displaced lenses, as the swimmer rotates
her eyes during projections and under-
water movement of the eyes with goggles
on. :

c. Lenses popping out due to the exaggerated
and constant opening and closing of the
lids during the removal of goggles as the

o= swimmer's come .in and out of the water. . =
Most swimmers prefer "to remove goggles '
while their head 1is above water for ‘better
vision. Blinking is severe because it
also serves to wash away the unnecessary
water and chlorine.

w d. Due to the irritation of the eyes from the
chlorine and the nature of the hard con-
tact lens, there 1is a foreign body: sensa—u

“tion which is more severe than usual.

e. The fear by the swimmer of losing her con-
tact lens in the pool which has happened.
to most of the swimmers who attempted this
alternative. Reports of "never" losing'

. a contact lens in the water® must be
viewed with extreme caution. There is
a strong insecurity and therefore a lack '
of confidence in their swimming ability
if they are pre occupied with losing their
. lenses.
4. Because goggles are not allowed during actu 1.
competition, it is highly recommended the
. swimmer wear the hard contact lenses with
\ goggles only for the training session and
\ allow at least one to two weeks for training

without the lenses prior to competition. -All
swimmers - questioned felt it was a dramatic

i transistion to swim their routines without
accurdate wvision 1if trained with corrective
lenses.,

5. When instructing swimmers during the training
sesslons, ‘'many of the coaches unaware. of sthe
vision of some of their athletes would indi-
cate for them to focus on.an area within the

-
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pool setting,when,emphasiiing:"projectioﬁs"

-\~\;_2;;;}igning of the swimmers for the synchro-

nized—routine, This study indicates as.high
as 45% of the swfﬁmerssmax_ggfgﬁbisual dtten- .
tion and therefore ‘'may.not be_a‘re~Ee_ea§1lz‘_--;;;
“"focus" or "align." An-alternative to this —
mqtﬁod of instructing 1is specific directions,. Tt
e.g., "turn your head 45° from the straight
ahedad position," versus "turn your head to
oface the clock on the wall," This also alds
. to avoid "squinting" or squeezing of the 1lids:
by most nearsighted individuals as they att-. -
empt- to see the:iclock., Projecting without ~
focusing will help to eliminate facilal dis-
tortion, a disadvantage in competitive syn-
_ chronized swimming. . . : . . :
6.° One of the most :common complaints of coaches '
"and athletes was-glare from inside the pool -
lights above and beneath the water and out- o

“door 'sun. Goggles appear to help but do,not
completely elimirnate the discomfort.. Goggles
need to be tinted darker to ease the circum-
stances during training; however, since gog-
. gles are not allowed during competition for ,kh - -
, . this specific swimming event, this problem// v
*  .may be an unresolvable one. . -/ '
7.  Conjunctivitisl is a frequent ocular. problem,
.. often associated with ear infections. Easily,
transmittable through water with an incubation
,period of approximately five to seven days,
syﬁptoms may 'vary with associated pharyngo-
nasal problems.. Duration may be from one to T el
two weeks; the conjunctivitis may be monocular
without secretions. Dr. Jastremskl reported, -
on the importance of thé acid-base balance of
_the water in preventing eye inflammation.2
' He notes "for every ten degrees temperature
rise the reactivity of the acid or basicity
of the water on the conjunctiva doubles,
‘therefore cooler water causes less eye dirrit-
ation." His recommendation for preventive
and therapeutic care is rinsing:the eyes -
thoroughly aftér a morning practice session
7 with normal saline obtainable at a pharmacy.
This may eliminate recurrence of the irrita-
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tion with the afternoon session. He also
recommends washing the eyes often with plain_
water. Some coaches and swimmers prefer arti-,
ficial tears to soothe the eyes or ocular de-
congestants to eliminate redness, however,

‘these will not alleviate the’ conjunctivitis.
Some coaches remove the swimmer temporarily T
from the pool to prevent more irritation’ and/
or_the possibility of conjunctivitis spread-

‘ing to the othe¥r—-team members.

.All synchronized swimme;gegiphmvision problems .
‘need: to be evaluated routinely. Due to the specific
"nature of their sport, depth perception, as ‘well as
.keenness of vision and peripheral vision play impor-
“tant roles in the confidefice and level of competence.
.Normally the basic premise.is to-maximize visual
acuity. in each eye to enharnce’ binocular coordination,
and thereby. improve depth perception. Maximizing - -
visual acuity 1in éompetitive synchronized swimming. is
limited. Therefore a general awareness.of vision by -
the coaches and .an open communication between. athletes
and coaches would reveal any insights which may lead
‘to the improvement of the skill of the swimmer in
either learning or performing her routines at a com-
'petitive level. " Some of the swimmers expressed. an

"awkwardness" in-discussing vision difficultiés with
‘their coaches because they "didn't /think it was im-
‘portant’ enough. The confidence of athletes with
.decreased vision should be a concern for coaches who
can then’ become more atuned to the needs of their.
.swimmers. . . B ’

o
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THE USE OF GROUPS TO IMPROVE ATHLETIC PERFORMANCE
" David T. Nesvig, EdD o i

R ) /
INTRODUCTION ’

As part of the Athlete Development Workshop pro-
gram for A.A.U. synchronized swimming teams sponsored:
.by 1its Sports Medicine Committee, groups were intro-
duced to discuss coach-athlete and athlete-athlete
relationships. It was one component of a psychologi-
-cally-based. regimen designed to assist athletes in
coping with the results oﬁ/stress in high level com-
petition. Other modules include application of bio-
‘feedback, use of relaxation techniques 'and autogenic
procedures to improve performance levels' *"

) Conducted in.l977//l978, and 1979, these groups

have been utilized with the top 25 United States

A.A.U, synchronized @wimming teams during week-long
.workshops conducted/at the Olympic Training Center,

Squaw Valley, CalLfornia, as well as with a speed .
swimming team in a large metropolitan area. . : k

~——Ea. 1roup consisted of the coach, and in some
cases, an assis d_hishgrﬁhe;hivimmers meeting

"with the facilitator, (the author uss concerns
about competition, practice, performance, team g6 ls—-~\__

and mutual expectations. Usually there were 8-10
swimmers in/each group plus the coach.

PURPOSE

Four primary gokls and one secondary goal were
determined for the groups as sub-goals of the more.
“global one of improving performance levels for all
participants . :

/l. To explore the working relationship between
) coaches and athletes and athletes to one

/ another in terms of improving the collabor-
/ atioh in both directions.

. ' In terms of the group experience, the process
: ' could range from simple self-disclosure to
develop a higher. level of trust, to contract-
L "ing for actual behavioral changes or other
-*Ed. note: -see Wenz & Strong pp. 153-179




concrete agreements regarding practice rou-
tines.

2. To effect a better understanding for coaches
and swimmers of the similarities and differ-
ences of their goals and behavioral operations
in relation to role distinction and clarifi- ,
cation.

In the group this would necessitate discuss-
ion of commitment to the sport, rewards and
payoffs, the decision-making process, how
conflicts are resolved, etc.

3. To bring hidden feelings, misunderstandings
, and personal agendas into the open.

As the group discussion progresses these
issues normally unfold as mutual collabora-
“tion is encouraged by the group facilltator.

4. To integrate learnings from the other psy-

chological components of the workshop pro-

gram (relaxation, autogenic techniques,. bio-—

feedback procedures) in relation to improved

performance levels,

. me

o Particularly when the focus is on collaboration

of swimmers with one anogher and coaches, an

fﬁ*-~‘~§?€€ﬁrt~ de to bridge the application and
utilization of tet learned in other
components. The emphasis is onc on
improving practices and competitive perform-
ances through lowering stress levels.

s

5. To provide data for improving the psychologi-‘.“
.cal components of the program is a secondarw
goql of the groups.

This data is collected informally by observa-
‘tion of. the facilitator and- through direct
and indirect ‘feedback of group participants.
Since a fw%mal written evaluation 1s done at
the end of the workshop, no attempt is made,
formally to structure this in the group.
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For the purpose of this article, the discussion '
7111 center on the first four goals, which are pri- = - y
rary. A signikicant section will be devoted to

swimmers' motivation and their reasons for making a
long-term commitment to the sport. This will be based

)n actual responses by the athletes to questions con-—
terning their level of commitment, the pay-offs and

rewards for them as swimmers.

3ROUP STRUCTURE AND PROCESS

During the late 60's and early 70's when the en-
:ounter group movement flourished, the typical social
:ntree was not "What astrological sign are you?" but
nore relevantly then "What group are you' in now?"
’'sychologically and growth oriented groups were given
1 great deal of bad press, much of it deserved.

Anyone who lived through that ‘era is likely to have
1 wide range of reactions and images when presented
/ith the generic term, "group." VUnfortunately many
>f the images may be negative, may trigger off mem-
>sries of less than positive experiences with a group
led by an unprofessional, poorly trained or unethical
yroup facilitator. .The term may elicit associations
lLike: therapy group, encounter group, confrontation
rroup, rap. group, support group, experimental group,
7yide-open group, counseling group, "touchy-feelie,"
>)r sensitivity training., On the othér hand, the word
ray have a positive valence, connoting pleasant mem-—
>ries of a fruitful group experience resulting in
jrowth or change. These reactions, whether negative
>r pleasant, can result in a perception about groups
thich has the potential to significantly alter any
uture group experience. Our expectations are power-
lul determinants in influencing subsequent exXposure
E erceived similar experience.. Because of this,
Egmizg\z\aeifberate‘gttemgt to demystify the percep-
:ions about groups in advance—at-a general meeting
>f coaches. A brief introduction was EIVEﬁ‘at~the_‘§§-“‘
initial orientation meeting for athletes as well.
leavy emphasis was given to the central purpose of
:he group -~ an opportunity to discuss common concerns, -
zoals, worries and experiences related to high-level
rompetition. Here was a chance also for the team to
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meet under more relaxedkcondi;ions without the-usual
time pressures of a tight weekly training schedule.

Following this description, they were told what

Lhe groups are not. They are mot counseling, therapy
or encounter groups. . All participants were reassured
that embarassing personal questions would not be ask-:#
ed, their family history would not be probed and that
all questions would be answered as directly and acn-
estly as possible., .'Informal follow-up at me1ls and
during breaks gave me the opportunity to answer fur-
ther questions of the coaches and athletes. These
contacts resula;d in stronger rapport and served to
lower any fursher resistance to group participation.

At the beginning of "each group discussion, the
purpose and goals, of the group were once again re-
peated, the structure explained,-and the demystifi—
cation process gone through Feedback from' coaches
and swimmers indicated that this was not redundant
-or overemphasized rather it was seen as valuable and
in some cases,, essential to the group's direction and
success. The ‘next step in beginning the group ‘was
for me to make a personal statement which léd into _
the first phase of discussion. Following is an appro-
ximation of it: ‘ ' ;

I've been a sports nut most of my life,

as a competitive tennis player, sports writer

and fan and I have to tell you how impressed

I am with the level of commitment I've ob-

served in you synchro swimmers and coaches.

I don't know of a sport with any higher level

of commitment from its athletes, practicing

five-six days a week, seven before meets,
11 months out of the year., I've heard also
that it means often two practices a day,

many times standing - around shivering by the

pool or rehearsing in chilly water. So,

I'm really curious to’ ‘hear from you, what

is it about this sport that makes you will-

- ing to go through this?
The responses were in? ormative and enlightening
., to me and‘bffen_uggg_zngaling to the swimmers and
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coaches. Many themes developed which were common to
every group, while others were idiosyncratic, In
analyzing the. answers given to this global question,
27 themes developed. Due to the overlap it might be
more accurate to say there were consistently a dozen
themes which seemed to arise in each group. Some of
the most often mentioned reasons included:

It's an opportunity to travel around the
state, the U.S. and to other countries.

I've made a lot of new friends, many very
close and important to me.

It feels good to excel in something,

I've developed self-esteem and confid-
ence I didn't have before joining the
team,

It's fun performing for an audience. N

It kéeps me in shape and slim.

I enjoy the challenge of competition.

After this opening"discussion other pre-determined
questions were introduced by the leader to direct the
flow of discussion. The questions were developed to

provide a clear focus-for the group and avoid meaning-

less meandering.’ In my experience many of the issues
the questions were formulated to elicit, for example,
contracting and conflict resolution, arose naturally

.from -group members, requiring no prompting.

If the discussion on level of commitment was slow
in beginning, related questions were introduced,. such -
as, "What are the rewards and payoffs for you in syn-
chro swimming?" and "Why are you willing to sacrifice
precious time you could spend studying or on other
pleasures”"
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DEVELOPING GROUND RULES FOR ASSISTING  ONE ANOTHER

s

Depénding on the issues raised spontaneously in
discussion, this topic would be approached next. The
stimulus question would be similar to this,

How do you help out one another in practice
or before a meet? How about in practice or
before a meet? How about during and after
competition? What have you found helpful
to you and in assisting a team mate?

What is universally generated in discussion of
this topic is an awdreness of strong individual pre-
ferences for giving and receiving feedback on perfor-
mance. It was my observation that this was concrete
and specific enough as well as universal to all parti-
cipants' experience, that many areas were tapped. In
fact, if there were no time constraints, this subject
could be explored for the full two hours. Specific
examples of ground rules will be given later. More
attention will also be given to what swimmers say
coaches do or say that 1is helpful to them.

CONTRACTING BETWEEN COAChES AND ATHLETES AND ATHLETE-

TO-ATHLETE

Contracting”was a topic that did not normally
arise directly, but often indirectly during group

“interaction. Since'it is a term not usually used in

verbal interactions, it was introduced when partici-
pants were talking about how discussions are made. )
Once the subject was broached, the leader would follow
up with, :

How are those decisions made? What chance
are you given to provide input? Is your
voice considered or heard when decisions e
are made that affect you? -

These and similar leading questions are used by
the facilitator to lead into an exploration of con-
tracting. Principles of contracting and anecdotes
illustrating them will be offered later. )
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CONFLICT RESOLUTION .

: This ¢can be potentially the' most explosive sub=
ject of’ all those mentioned. Likewise it can result
in healing wounds which have severely obstructed com-
munication for an entire team.

_ Many times current unresolved'conflicts are allud-
ed to indirectly or.are raised directly by coach.or
athlete in another context, such as.decision-making.
Other times past misunderstandings which still are
simmering are brought into the open. Agairn, if the,
subject is not brought up, the leader will refer to
some other reference with a statement like, -

When you reférred'to your difference with
(name) I wondered how you handle disagree- . 3‘

= .. ments and conflicts on the team? .

"As the facilitator. response indiEgtesjﬁtné-

attempt is to depersonalize the’ conflict, that is, .
treat it as a normal, inevitable occurrence ‘on any
team. The message is that it is a predictable event
and there are effective ways to handle disagreements.
If it is clear that an unresolved conflict exists
that is having ‘a present negative effect. on the team™
or individual, it may be briefly used as an example

,of a conflict and how it might be dealt’ with. .In at
- least three instances, it was my judgment that more °

r

time was necessary than was available to sufficiently’

cexplore the issue. In those cases a second session

was arranged for ancother time during the workshop.

Each of the preceeding sections which have been

h.intfoduced will be given more detailed attention at

another point in this article along with examples and

anecdotes. n
]

) ~SWIMMERS'fAND COACHES' MOTIVATION

Previously, an introduction was made to this
topic detailing swimmers responses. Not included in
that' section were coaches answers- to'the question of
their’ willingness ‘to make such .a significant contri-
“bution of their energy, time and resources to the
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, sport. On the one hand thelr reasons were frequently
similar to the .dwimmers, like the opportunity for
travel, making friends, and the sense of excelling

in ,an activity. On the other hand, their role as
coach clearly dictates other 'sources of payoff and
2

rewards for ‘them, L

N [

As one might expect there was seldom one compell-
ing reason expressed as the major determinentrappan-
ent in staying with- the ‘sport. Responsesfunique to
coaches were: .

The chance to work with good athletes who are
also nice kids. In my experience these girls
are the 'cream of the crop.' -

I enjoy the teaching aspect'of coaching} )
it's anhppportunity toﬂdeVelop my teaching
ability.‘ " P
Developing a team from a group of basically

raw, - inexperienced swimmers is a personal
challenge. ‘ . C [
To continue the tradition of excellence and
winning that the (team name) have established.

I can see instant results from my coaching
and teaching.,f

Coaches 1in particular seemed to welcome the per-
mission given by the group structure to be more per-
sonal in revealing the complex motivators which keep
them involved despite very low pay and demanding .
schedules which complicate their lives. -Almost with-
_out exception, .the team members were hearing some of
these reasons declared for the first time by the '

coach herself or himself. The impact was sometimes
startling, not only on - the athletes but on the coaches
as wellv e v : .

. For the coach, answering the‘question sometimes,
led to clarification of priorities "You know, I .-
"realize now that I probably would have quit Jbefore
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now if it weren't for my. compelling desire .to see .
synchro swimming become an Olympic sport." For the
swimmer, listening to her coach reveal highly personal
revelations led to seeing her coach as a real person,
not- in a narrowly defined role of the coach. "Wow!"
one girl exclaimed after her coach opened up, "I
didn't know that before about you. I'm glad to know
that." Here was the beginning of the breakdown of the _,
stereotypes of coach as disciplinarian, administrator, '
slave driver, teacher. -
Some coaches engaged in a deep level of personal
disclosure as they talked. They talked poignantly of
_coaching filliig a void in their lives left by retire-
ment, relocation, or the death of a loved one. They :.
spoke of coaching as a release or outlet for frustra- ,
tion in their professional careers apart from .coaching
as a source of recognition. Others spoke of the. im- '
portance to them of the swimmers as their "childrep." .

As’ the coaches displayed varying levels of self~-
disclosure and risk-taking, the seeds of collaboration
were sown. This modeling by the coaches encouraged .
the athletes to do the same. It also was the beginn-_
ing of a new perception of the coach which made him

" or her more approachable, less formidable or distant.
Other personal agendas were now more 1ike1y to be
brought into the open. A major goal of "the groups
.was now being addressed. | . - -

s
.

.Coaches are certainly not immune to personal am-
~bition. One coach mused about her desire to crack
the top five nationally and make her team eligible
‘for a seeded position and.international competition.
At the same time, as she talked about her affection
for the girls, she displayed ‘her caring nature in a
direct way never made clear or experienced by ath-
letes in practice. Again, the group process became .
a vehicle for a previously unattained level of mutual
‘understanding. . .

Other coaches shared the complex demands.on a
coach. Swimmers heard about their coach as a diplo-
mat and politic1an who must deal with angry or pushy
parents and boards: They heard about the. demands of

iKs
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fund raising and endless details of planning and co-
ordinating meets thrust upon the coach and assistants.

. They learned of coaches own ego neceds, that, to coin

a pun, "Coaches need strokes too."

‘ This knowledge Jas beneficlal in relation to the
discipline of practice; knowing in more detail the
demands placed on the coach made 1t easier for ath-

"letes to accept demands placed upon them by the coach.

They now knew on a more conscious, practical level .
that they were not being singled but for extra work.

Returning to the reward system operating for

- gwimmers, coaches listening to their proteges discuss
_reasons for commitment similarly resulted in the co-

achés acquiring a deeper level of understanding and a

_Tore tolerant approach to their athletes' needs as

non-swimmers. The factors which contributed to a

‘swimmer's desire to stay involved ranged from such‘
_personal ones as family expectations ("We're all

swimmers'in our family.") to prosaic almost negative
factors ("It béats watching TV and being bored.")

A}

0f special interest o me was. what girls had to
say who had been competitors in other sports at school

. imcluding: speed swimming, gymnastics, diving. For

several of them, the attraction of synchro-swimming
was an integration of the elements of ballet; gym-
nastics, 'swimming, diving id .one unique, esthetically
pleasing activity. ' :

Without attempting to ‘organize them by category,

_other. statements or motives for competing - ran the
‘gamut of personal ‘recognition, group support achieve-"

ment needs, peer recognition, team loyalty and the

B

.development . of personal effectlveness Further speci=’

fic examples are:
L)

I need the discipllne of daily workouts and
routines

Being on the team is like being in a family N
. As a matter of fact, I spend more time_with
“them than with my own family.

Ve
)y
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[ wan® to make the "A" team.
., {
I wunt to stay on. the "A" team.

[ llke the: appeal of the form and beauty of

«synchro.‘ Swimming to beautiful music inspires

my creutivity.

'Performing in front of the public i{s really

neat, having my friends and family see me. ’
I want to see our team make the'top ten,

What s really important to me in staying
with” the team another year is beating
(team name). | .

Synchro is a special sport that a lot of

girls in other sports could. never be a - )
part of - you have to be able to swim, '
dive, be a gymnast. ’

T'get to travel all over. Most girls

my age hdven't traveled like I have.

1 don't have to go home to my bad family

. situation after school.

It's really neat to ‘be a (team name) and
hear- other kids and “swimmers - say, Gee,

are, you a’ s ; C

I've Learned a lot about getting along

with people. ‘ i »

ot

I feel much more. confident ‘than I ever

‘did before’ I was a competitor. It's

really helped me at, school getting along
with others. - . o 8

I used to be really shy and. down on
myself, but not anymore. It s easier
for me to make friends. away from. the

.pool, too. . . . .




"

I underatand myself much better than before

I became a __ + -Being under the pressure
of competition, having to organize my time
better, working closely with others, devel-
oplng a dense of loyalty, learning discipline
have.been incredibly valuable to me.

This last statement was not an isolated statement,
but rather -one that emerged in similar words from
several members of each team. So much has been
wrltten and, sald about personal development in ath--

" letics that it has become a cliche that we have, come
to mistrust. Without any behavioral follow up as
ocumentation, it can be saigd that at least the self
eport of these athletes is a strong indicator of a
carry over effect from_patrticipation in a sport to
life situations. Their reports indicate . that learn-
ing which occurs as a result of the rigors of prac-
tice and competLtion generalizes to their daily life
'problems. Personal and I(nterpersonal effect’veness
is enhanced as 'well as self- esteem, ‘in many cases...
Given the limitations of self report and all of the
biases inherent in this method, ‘nevertheleasj for this
group of athletes, ° ‘there 18 a trend which supports
the view that sports activity .can be positively
correlated with behavioral changes which effect non-

sports segments of their Llives In turn, ‘these data
are linked to cont*nuation’ﬂn the'uport by the
- swimmers. -

-
' ' oo | .

Developin& Ground Rules for Assistance
Following the discussion of commitment ané moti- _ .-

vation the subject of how athletes helped one another’

was int¥oduced; this included daily practice, compet-j ¥

ition and post-competition situations. Lonvcrsation

centered around giving feedbaclk 1w ,a helpful way as’

well as on the reeeiving of feedback from fellow =

sdwimmeys and uoaches. This subject area, ‘in my ob-

servation, seems to set the stage for the next area

of contracting,. There appears to be a”flow to ask-

ing for fcedback to be given ip a diffzrent manners -

.or at a’'particular time"
Ea
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In: the tntroduction, examples of atimulus quea-
tlons waere mentioned, Once the group heglna talking
about techniques and methpds they find helpful, the
leader utilizes thls to gdpnerate ground rules for
giving nssiutnnce}\'a - T :

. \ “ v

A unliversal grquﬁd rule wag: Be specific in
describing what you observed, either positive or
negatlve, (Here a nota should be made ‘that while
these principles my be well understood and effective- ,
ly applied by the coaches and many swimmers, they are
not equally so for all team members, and therefore
worthy of repetitipn.)‘ I't 15 not much help, -as many
persons noted, to say something vague like:. "You
didn't seem to have much.crispness in your turns.
You seemed kind of lazy and lackadaisical that time."
The words "lazy," "lackadaisical" and "crispness' are
‘gubjective and may have a specific meaning to the
observer, but to the swimmer being corrected, they
‘may. be too vague to be of abksistance.

A more concrete specific rephasing of the example
might substitute "It would be better if you would
urn more quickly by, pushing off with more thrust -
\d;%rom'the edge of the pool." This example likewise - -
" i1lustrates a second principle: Be constructive in :
offering criticism. : :

. Members of the groups consistently were critical
of statements prefaced with zingeérs like: "Well you
"really blew that one!" or "You certainly have a lousy
attitude today." They were all more receptive to °
opening comments like: '"You might try..." or "It
might be better if, ..." or "How about next “time. ...
These. beginnings make the listener much more open to
the toncrete correction which follows. ' '

"

L

_ Another ground rule growing out of the first two

is: If possible, demonstrate the change desired.

.qrvMany_movementé in synchro-swimming are. extremely

. ,.complex and’difficult to describe, even for the most
articulate observer. Because of individual learning.
patterns, modeling the correct technique may be
esseritial.  One person may be able to translate the
word to the_concrete physical movement designated,*
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while another may need a demonatration to make it
clear, :

The next ground rule rolntod to a frequent com=-
plaint volced by swimmers toward "thelr own peers, as

well as coaches.- This complaint concerned lack of
posltive relnforcement or pralse, Swimmers groused
that "you always tell me when I screw up but you

never say anything when I've done well, The ground
rule became! Give verbal praise when earned or de-
served. The qualiflers earned or deserved were added .

because the athletes wished it to be sincere, not
used in a phoney way to give false encouragement

These ground riles have dealt with giving feed-
back but do not directly address the reciprocal
nature of feedback. The same principles apply to the
receiver of the feedback in acknowledging or hearing"
the correction or praise. If the feedback is not
understood~ then the listener needs to be specific
and constructive in requesting clarification. Con- .
versely, if the feedback has been useful, it assists .
the person to know' that it was, This knowledge makes.
it easier for the person to know if his or her feed- -

" back is on target. If the observer hears, "That
really helped me to improve that drive. I've heen
having tronle with that for weeks, and I couldn't
get the entry just the way I wanted it," it also
~ “makes it more-likely the feedback given will risk
"~ such an observation in the future.

o
.

i

-mhis latter point was reinforced through a
quick exercise introduced by ‘the- leader. Each per-
son was asked to think of a person who, in his or ..
her estimation, gives clear, direct, 'useful feedback,

" in short, someone who applies the principles Just
developed. A reporting out of these, with examples,
served as 1llustrations. It also provided~ an effec-
Jtive summary of the ground rules for giving assis-’
‘tance.’ .

Contracting } o, o
“The summary also led naturally into an explora-,

tion of contracting. Although seldom referred to as -

contracting, ‘the notion was frequently raised in the
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contoxt of deelaton~making., The princliples of glving
and recolving fecdhack worp then hroadened to encom-
pans team laoued nuceh an Qﬁncticu timon, planning
rout fnews, determining A and B toam membors, nolo and
duat partners, and the seloctlon af travel squads,

Principles of contractlng arc an extonnlon of .
those lald down on glving asslstance and foedback, :
An Interestlng array of Llasues was typlcally ralaed
for potentlal contracts from such .geemingly plcky .
{tems as how soon before a.competlitive meet costumes
should be worn, to morc fundamental matters of "how
muslc for a routlne will be chosen, Before getting
into making actual verbal contracts, group membera
were .reminded that the goal of contracts 1s to 1lm-
prove team and indlvidual performances. "An extensilon
of the feedback guldelines applied to contracts would
specify the contlngencles each person consider:
concrete, observable behavior (actions or words),
the speclfic behavior to be changed,
gtate constructively and positively the conditions,
1f posslble or appropriate, indicate the time e
element involved.

" One of the first contracts worked out in the
group.dealt with what to a non-swimmer might seem
aq'inconsequengial proﬁlem; yet to the swimmer com-.
peting on a highly ranked team, was cause for consis-
tent pre-competition tension on' the team. The ten-
sion often'resulted in the flaring of tempers and dis-
traction which, for some, -led to a lower level of per-
formance than the offended iddividual might attain

_under calmer c9nditions. ‘ 3 *

The source of irritation was a habit one team >
member had of not getting her hat and pins in place.
until a few moments before the team formally began
‘competition.  For the rest of the team, the norm was
to have this taken care of 15 or 30 minutes before-.
hand.+ Nagging by other teammates or coaches resulted
"only in more attention’being paid ‘to this annoying. .

" habit and less to essential last-minute preparations.
“A standoff had resulted which was the source of much -
unproductive gossip,~ném¢—¢alling,‘and accusations-~ g
* . ~ T w?
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Aftor both the (dantiflad norm breakaer and the team

dineuanaed the reasons for thoelr posltions, a contract
wan dectdod upan, banteally o compromive which aatlow
flad both nldan Ln the louue.  The contract spoeclflod:

1. The rocaletltrant swlmmor agroed to have harv
hat and pinsa In place no later than 10 min-
uton haforae a moot,

2, Toam moemboera agreced in turn to make no men-
tion of tha costuming until the 10 minute
deadline,

3, " Tf the daadline waa not observed, other team
members would be allowed to polnt out her
unrceadiness untll she complied,

4, TIf the deadline was met, team members would
thank her Eor her compliance.

4
’

Thisg example 11lustrates the principles It

deals with concrete; observable behavior (placing

hat and pilns on head), specifies the behavior to be

changed, (observe the 10 minute deadline), indicates

what must be done in a positive statement (have hat
.and pins on head), rather than what must not be done,
and finally, makes the time element clear (10 minutes

before each competitiye meet, not practice).

A more complex~analy3is of contracting, including
other principles, conditions, and follow up, did not
eem appropriate for the group. Given the shortness
time and other priorities for attention it was.
kept at this level. a

Due to the uniformly positive evaluation of the
groups, almost every team agreed to continue with
follow~up meetings after leaving camp. The only ex;
ceptions were those few teams of the 25 that already
had regularly scheduled team meetings. Final nego-
tiations took the form of a contract which included
time, location, who shall attend (e.g., coaches, A
team, B team, volunteer assistants), frequency and

., length of meetings, agenda, and designated leader.
This settlement was similarly used as an illustration
-of contracting.
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Confllet Renolutlon ~

"It e tnevitable oun any athletle team during the
apurse of a seanon that varytng degrees of eonfliet
will avtue among Lts team members, coacheuw, hoard
membevs and volunteers, Baged upon this promlnn.
the topie of confliet resolution s undortaken {n the
group, Fram the atance, that uonfllvt}lﬂ normal and
unavoldable, 1t (s hnpvd that a diupansalonpte view
"of confllet resolutlon can bo reachod,

If a confllet, olther currvoent or paat, Is not
ralned by a group member, the facilitator will simply
inttiate the subject through quesations, remindoras or
other allusion to confllet or potentinl arcas of
confllet, Occaaionally a present or lmpending con-
flict on.a team was immedlately focused upon as in
the previous lllustration of contracting (placing
hats and pins on before the meot). :

Before zeroing In on particular conflilcts, a more
wide-open conversation was encouraged on the negative.
effects of unresolved conflicts. It was my observa-
tlon that every team wag aware of the consequence in
terms of morale and performance. What they were un-
aware of was how to begin to resolve the conflicty
In those Instances, assistance was provided in identi-
fying and breaking down the sources of conflict.

_ Once the sources of irritation were idemtified
they could then be approached, . If the irritant was
a particularly offensive rule or policy, the coacH or.
a senior member of the team was asked to provide/an
understanding of the rationale behind it. . Frequently
information alone was sufficient to either re%olve
the individual's conflict or reduce it to the’ point
of making it livable or acceptable. If the donflict
was interpersonal, however, it often requiyed more .
time than could be justified to devote to 1t in the
“initial group. .If so, a follow-up session was
scheduled. to continue the attempt at resolution.
This was amicably accepted in three instances and a
private meeting was arranged for the group

No reason was seen as ‘too trivial for
- 151 »

/ n

.-

- Ce
}nx

O

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

gonslderation as long an Lt had econpequenceds for any
memher of the team, Rules and poalteten concevrning
practice, travel, drans codens, room asslgnments on
the voad, free-time dating, ocurfew, eatlng vestrie-
tlona, hoveeplay, accenn to the pool, and post=cam=
peticton parttes all were problem arean for some,

The Coaeh = Whoover That Ta

Ank 20 athlotos and you're likely to get 20
difforont responses to the quortes "What do you want
mout From a coach?" or "What do you filnd mont helpful
In a coaeh?" Aftor meoting with 25 teams, T have
found that at least synchronlzed swimmers are oxpoct-
ing a new hreod of coach, Tholr axpectations are
complex and not casy to catogovize, Conalstent with
a more traditlonal view of tho coach's role, thay
want an organizer, a motfvator, a dlaclplinarian, a
‘teacher., Swimmors (n the '70s and '80s, while atilll
valuing those multiple roles, expect ~and sometimes
demand- more. They are alswo looking for a technlclan,
a tralner, a collaborator, a problem-solver and,
perhaps, a perdonal mentor,



HPRESH, COMPETITION AND PEYCHOLOGT CAL
FINE=TUNTNG

By
Betty J, Weng, PhD
Donald J, Bervong, Phb

Athlotes of all ages and levels of sakitl suffer
the pangs of campet it bon anxiety ar times, Meural
prepavation and the abllity to sope with the stroess
and anxlety of parformance may well be the deciding
factors hetween peraonal success and fallure, hetween
ataylug In a sport and drapping out, Additionally,
at the very top levels of skitll, phystleal differences
among compatitorns deervase and payehologleal compon=
ents emerge as fneveantngly important, Speetfte
tralning in the management (self-regulation) of pev=
sonal paychology appears to help many athletes more
effoctively demonatrate thely akilla under predsure,
Thin artlele will shaw 1) the relationship hetween
antresn (paycholppteal aund phyutologleal) and perfor=
manee, 2) the typleal rolosof anxloty, and 1) waya
of paychologteal coplupg that have proven helpful to
many athiotes ta achieve the "fine~tuniug" effact,

STRESS AND PINE-TUNING

v -

Stroan Is the body's vesaponno to paychologteally
percelvod ovents, Athlaton react to many things in
tholr environment (phyateal, soctal, paychologleal)
callad "strossors,” These Lnelude such thinga as
watching rivals warm-up, having paronts ov paycholog~
lcally silgniflcant persons Lu the audtence, listoenlng
to scores of other swimmers and roactlons to thotlr
own mistakes. Some athletes let such concornsg worvy
them to the point of futerferring with performance;
they often do less well in competition than during
practice. Other swimmers try to tgnore such dis-
tractions or may not be bothered by them. A few
swimmers actually use such stressors as motivators
to perform well beyond what would be expected, and
{n rare instances, may perform in that super, spine
tingling, unforgettable way. The stress response,
then, is basically a person's psychological and phy-
siological reactions interacting with each other in
either a helpful or harmful way. The typical rela-
tionship between stress and synchronized swimming
performance is shown in Figure 1. o
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Wans and Strang

High

-

High

law

HIRROE

Figure 1, Performance tends to inorease
88 atreas ineresases to an optimal point,
Ferformance deoreases with too muoh atress.

An you ¢an dee, optimal stress Ia an important
ingredtent {n performance excellence, A healthy
luvel of atrens heightena alertness and readineas for
physteal and payehologleal action, Athletes In this
ntate often report a senae of halng highly "tuned~in"
and experlence feellngn of moderate oxitement, They
appuear to swlm In a aeemingly relaxed, 'yat lifghly
responsive, fluld and controlled way, vory mueh In
tune with themnelves and the audlance, .

Anxlety, Too much perceflved atress, or poor coping
wlith atrenn, however, s oftun accompanied by an
overwhelming sense of aunxfety., Family worries, a
recent "blow-up" between coach and athlete, an {ll-
ness of a team member, personal or “family expectations
poorly ‘handled can create problems for the athlete.
Anxliety responses are learned and may start ecarly in
life. Sometimes anxlety {s. generalized to the point
where a person feels anxious all the time (trait
anxiety). More often, for athletes, it is specifi-
cally linked to a glven competition, particular times
and/or circumstances within the competition sequence,
or to specific worries and expectations the athlete
has (state anxlety). It happens to everyone and we
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all react both physiologically and psychologically to
to anxiety arousing situations. What triggers anxi-
ety (negative stressors), however, may differ for
each person facing a similar situation. For example:
Two %wimmers are vying for the "one open
spot in the team routine. The choice will
be made following a figure skills competi-
" tion-the next weekend. Swimmer #1 very much
wants to make the team. She fervently hopes
a figure she has trouble with (castle) will -
noR be drawn at’the meet. Swimmer ﬂZ is
very -ambivalent abouc making the team. She
is,worried that she is not good enough to
swim the team routine and may let her team
‘members down. Not making the team will be
a deep personal disappointment to her and -
her family.

From this description, each swimmer is likely to
respond anxiously at the meet, but for different
reasons.  Figure 2 illustrates what may happen when
severe.anxiety affects the athlete: .
Negative stressoOrs
(ambivalence, personal worries,
physical conditions, etc.)

Feelings ofEPsycholdgical'Threat
- (something dire may happen)

"Internal Mind-Body Tension ‘
(homeostatic imbalance, e
psychological disequilibrium)

. ANXIETY .
Possible _Possgible o
. Psychological Responsesj ~ Physiological Responses -
fear of ‘failure ' rapid heart{-beat
fear of success short and rapid breathing
selective forgetfulness rapid speech )
low self-esteem severe and generalized
psychosocial withdrawal .muscle tension i
. , ) ~N ~ _ , \’
. . p
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Possible

Ls | “~

Effects of Negative Stressors

FPsychological Responsesw

distractibility *:

overattention to detail

irritabilicy ' "

obsessive about 110r 2
things

need for interpersonal
support

ambivalence

denial

Figure 2.

to make the team:

(Cont.)

_Returning to the example of the two swimmers hoping

" Possible ‘
r Physiological Responses.'

poor peripheral blood
:flow (cold hands and/
: or feet) - ,
poor sleep patterns
nausea o P
overeating, no eating,
crying ‘
high blood pressure
flushed face " '
excessive sleep

Lfrequent urinatidn
. , : P

*

Swimmer #1 works hard on her castle during
practice but it does not seem to get much:

better. .She becomes withdr
time getting to sleep and doe mot ‘eat well¥?

On the day of the meet,

unapproachable. The eastle is drawn as her

has a hard .

she seems pale and

W i

last figure before the judges. Her heart
pounds, legs cramp and she is short of
breath. She:gets adequate scores on he\
~other figures, but. can't stopzworrying
about the castle. She desperately wants

someone to comfort h

but cannot toler-

ate the idea of anyon \bgowing how scared . ‘

"she is.

Swimmer #2 becomes_inCreasingiy irritable

during practice and experiences 'a number
of dreams before the competition. *At the . -

meet, she is hyperactive and frequently .

interrupts those around her. She-is boph
pleased and worried t&at her parents are
in the audience. She! frequently visits , . -

the bathroom and complains of feelin} -
cold. She has a hard time concenfrating
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and sometimes appears dazed. Hugging
her .favorite stuffed animal is no help.
On'.the first panel she does the wrong
figure.

Self-Regulation: Mind-Body Feedback. Is it possible
for individual athletes to.change responses to anxiety?
Many athletes can and do learn to effectively regulate
their responses with training. For 'example, slowing
down rapid rates of speech and breathing bring a sense
of psychological calm. For some, elevated heart beats
and muscle tension may be lowered by psychologically
repeating or visualizing particular words or phrases
such as "I feel relaxed, calm and in control." :
Others may be able to control distractibility and in-
crease concentration by imaging the ideal or perfect
performance while in a muscularly relaxed, yet alert
state. Many ‘athletes learn to enhance feelings of
confidence and actual performance through such psy-
chophysiological fine-tuning. It is not easy and
requires consistent practice outside the ‘competitive
situation: just like the learning of any new.skill.

It is the achievement of an integrated ‘mind-body pro- -
cess by incorporating both dnternal and external
awareness and feedback.

Synchronized swimmers are very familiar with the
concept of feedback. They receive it during every
practice and work -hard to increase performance based
on .the information they receive. Feedback (Figure 3)
usually ‘'starts at an early stage with trial and
error learning. . Feedback is then sought from' signi-
ficant.others, such 'as coaches and teammates. The
athlete ‘gains even more detailed and refined infor-
mationr by actually seeing herself in action - on
videqtape, stop-action fiIms, written reports, etc. -
The most refined and often elusive dimension of feed-
back is the awareness of hér . immediate psychological °
and physiological functiondng: heart rate, breathing,
musq&e tension, hopes and expectations, worries, etc.
The @thlete Iearns to shift from almost sole reli-
ance jon information from external sources to the in-
clusibn of internal mind-body information. The im-
pact oﬁ\this shift may initially generate its own
form of. tension.. Nevertheless,. it can be self—

(VR




Internal feedba ok

Se’e oneself in action

Feedback from others

L ' XTrial and error

Figu.m’/ 3. Fine-tuning is the increasingly -
refined use of different levels end forms
oi’/feedback. .

monitored controlled and changed if need be. The

ability to use all forms of feedback in a selective
way/is a significant key to effective self-regulation’
and" performance excellence. . \

SELF-REGULATION PROCEDURES -

achieving deep muscle relaxation,‘regulating degreesv
f muscle . tension-relaxation in. daily life as well

//// Most /self- regulation exercises are based on:

as athletic activities, breathing awareness, visual-
ization and imagery, the . use of self- repeated verbal
phrases and the identification of specific stressors
related to synchronized swimming competition.' These'
wi11 be described in detail 1ater. . o

Coaches and athletegs who have participated in self-
regulation or stress management programs have found
some very clever ways to adapt them to their -own
purposes. You may wish to try some of the exercises
before_involving others.~ It often helps coaches to
first go through a program with someone who knows the

-techniques and who can help them design a program'for

-their home clubs. It needs to be pointed out that

not all-athletes need all procedures, others may not
practice them sufficiently to be able to use them in
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‘a pressure situatiomn, and some "do not believe in
them" ‘and choose not to participate. My colleagues
‘and I have worked with .coaches and athletes from age
10 to the internationally experienced in several
sports. The results have been most gratifying and.
many participants have adopted individualized formats d
for themselves that have proven very effective ?
} A few. cautions need to be noted. Most people .
find self- exploration and discovery . fun and enjoyable"
a very few may be too psychologically sensitive to
the procedures. Therefore, no athlete should be
forced to participate. Be sure to seek feedback from
each swimmer about her experiences"some may require
a quiet conference outside any group setting

Although the benefits are many, athletes - taking
prescribed medications should receive clearance from"
a physician before undertaking-deep relaxation. :
"Relaxation may change the rate some medications are
metabolized and dosage may need to be monitored.
Interestingly,'the need” for most medications tends
to drop with consistently .practiced relaxation.
Another possibility is .that a person becomes’so pro-
ficient she actually learns to mask pain or other
symptoms that requiré treatment. Periodic reminders
to check for symptoms may be necessary. ‘!

.How does one tune in to internal awareness? How
are habitual responses 'to stress and anxiety changed?,
These . are ‘considered for each of the following groupSa ’
of procedures "

}dentification of Stressors. A copy of a :Competition
Stress Inventory is attached. This was developed by - !
Wenz and Strong (1980) to help swimmers identify the
typical times and specific circumstances of excess .
anxiety . The athlete .is asked to visually recall and. -~
_experience-as-closely as possible the events:-of. a ’
typical, recent or specific competition. The parti- .
cipant is asked to rate the degree of stress/anxiety

for each of the times/settings described. In addi- -
~tiony—-each is. asked to identify the form anxiety B\
takes in physical ways and the thoughts she has dur-:

ing these periods. Ritualistic behavior (stuffed

v
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animals’, vorite ea»rings, special procedmres follow-

ed,

etc.), reactions co award ceremonies and post-

-competition feelingms are also described. Several in-
terestliang observatians have been noted: waiting is
.-almost mnniversally a problem, wome rituals may actu-

a]%y inerease cathzr than decrease’ dnxioty, sleeping

well is often difiicult, the need for "private'" time
,or additional interpersonal support becomes exagger- e

rated,

and many athletes and almost half the coaches

- experience significant post- competition burn- out and
depression s

and

L. . T e——

s -
Coaches are éncouraged to meet with the athlete
share their impressions about how the athlete

typically responds to the Competition Stress: Invento;x{
_This allows for clarification of differences and faci--
litates an. individualized stress management format

for

the athlete as well as one for the team as a whole:

to incorporate as many needs as possible.*

Bfeathing Breathing is~ literally the basis of life,.

yet few people breathe properly by taking a full and

deep breath beginning with the diaphragm (lower:rib :
cage and upper abdomen rise). The tendency is to £ill "
either the upper part of the lungs (only shoulders and
chest rise) or the middle chest (only the rib cage
moves). Theresare two purposes for this exercise:
awaren&ss of personal breathing patterns and stiudying

the

erent levels of body tension (Stroebél 1978)

#1

*Ed. -

relationship between breathing responses ‘and diff-

Gently close your. eyes (sitting or lying down) i
and quietly pay very close attention to your’ i
breathing. Feel the air come into the nostrils

and try to sense the air moving deeply down into,

the lungs. Place your hand on the upper part of

* the abdomen (diaplrragm) and notice if it moves

up and'down as you inhale and exhale. Do this,
for a few minutes by quietly. and passively:
focusing.on breathing and relaxation. TIf you
deepen your breathing®and take in considerably
more oxygeh than you are wused to, you may feel

a temporary dizzine%s. If this occurs, simply s

. . it
note: see Nesvig.pp. 135-152
i
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slow your breathing rate and relax quietly until
the- feeling passes (2-5 minutes).

Now pay attention to the slight tension in the
chest and upper abdomen as you inhale and con-
trast this with the feeling of relaxation as
you exhale. Each time you exhale, relax more
and more. Notice the tension as it travels
down and out of your body ‘each:time you ex-
hale. Keep your breathing deep, slow and
regular. ® During this period, quietly and
'passively direct your attention easily and
effortléss to various parts of your body and
release any unnecessary tension (2 minutes).
Now-contrqs£_this with taking a deep breath,
holding it for a fewrseconds‘gng_creating a
high level of muscle tension: throﬁgﬁodt*yburv
. body.’ Release the tension'‘by relaxing your
jaw as you exhale and experiencing a "rolling"
muscle relaxation from the top of your body"
to the tips of your toes: Qﬁietly'return'
te slow. regular and deep breathing and noti-
cing the sense of calm and well-being that:
comes with it (2 minutes).

Take a few .moments to practice breathing properly
~before practicing any of the other forms of relaxa-
tion described later (muscle relaxation, use of ver-
‘-bal phrases, imagery/visualization). This ‘will helyp
deepen the effects of these procedures more quickly
and fully. . K i
#2 Pay close attention to a deep, smooth an&'regu-
lar bredathing pattern for a moment or two. “Try
to achieve a level of,relaxation and quiet.
With practice, this can be done very quickly. ,
Now visualize yourself in a slightly tense ’
"situation, such as getting ready -to swim be--
-fore: judges: Try to experience this antici--
pation as fully as’ possible. Notice how your
breathing pattern’ changes as you begin to
feel some anxiety 'and body tension. .Return
to brecathing deeply and quietly,
“ I '

@
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\\\\ ~#3 Now imagine yourself swimming a diff icult

i routine... every stroke, every figure, every

; “hybrid. Try to experience yourself as fully

., - | . as possible as actually swimming -to the-

I music... and breathe ~only when you normally

would during the routine. Since it is im-

. possible to breathe normally while swimming

. a routine, what 1is your breathing pattern?

' Do you tend to gulp for air? Dodlyou exhale
before coming to the surface? Did you no-
tice muscle tension beginning to build up?
How can you change your breathing-technique
while swimming to Eacilitate deeper intake
of air? . .

Muscle Relaxation. A modification of the Jacobson
(1938) progressive muscle relaxation exercise is
basic to illustrating the relationship between inner
anxiety and muscle tension " The purpose of this_ex-
ercise are to: . S e

demonstrate the difference between muscle tension
and relaxation, both physically and psychologi—
i _ callyy - . . /

identify muscle groups that typically tighten
_when experiencing anxiety,

teach differential muscle tension and relaxation
awareness (most people tend to tighten more mus-—
cles than are needed)

- d:_reduce lactic acid buildup in the blood due to
either muscle fatigue and/or anxiety * '

Introductory illustratilons could include:

Let's see how relaxed your jaw is. Relax your
face ‘as much as possible. Use one hand to
open and close yqur jaw. 'Does your hand
meet resistance firom your jaw? Does your
jaw try to "help"|your hand? Can\you let

. go of the tensioniin ‘your jaw so that your

- o hand can do all the work, and not the jaw? =

“*Ed. note: seé Kirkendall\pp.'s—lS
' ' l \
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Use only the middle finger -and forefinger of one
.. hand, let the fingers relax as totally as

possible with no movement.. Tap them with
your other hand and noticé how "floppy" they
are when you ‘hit them. They are easy to move
and offer little resistance to being moved
(a relaxed, non-responsive state).
Now move them back and forth (with no assist-
ance from your other hand) as rapidly and
evenly as possible. Notice how responsive
they are. (responsive relaxation).
Tighten both fingers as much as you can and
then try to move them as rapidly das you can
(tension). It is very difficult to do .with-
out loosening up the muscles. Athletes often
use'more'muscle tension than they need.

Deep relaxation facilitates reduction of lactic-
acid buildup due.to muscle fatigue and anxiety. It

_may also be used to facilitate restful sleep if prac-
‘ticed at bedtime. Responsive relaxation facilitates

motor performance (athletics) and .prevents the ath-
Tete from ‘tightening up too much during performance.

Too much inappropriate muscle tension inteérferes with
performance and also increases the fatigue level. ~

The following exercise is designed to teach deep

"muscle relaxation and will’ take 20-30 minutes to do

properly. You may experience some tingling, ‘a sense
of floating or sinking, a "loss" of a part of your
body, or a sense of watching yourself at a distance.

"These "are normal and typical experiences and are part

of the effects of deep relaxation. This ‘exercise can

‘be done lying down with a pillow under the head and/

or -knees or. sitting in ‘a-comfortable chair.

Settle back as comfottably as _you can._ Gently -
close your eyes and pay close attention to
‘your breathing (see previous exercise). Notice
how it -begins .to’ slow down and bécomes:- “deeper;

" smoother and more regular. First direct ‘your
attention to your left hand... clench your left
fist and stud sion in the hand-and forearm.
Now let go... te. the hand and arm relax. ' Note
the difference between the tension-and the re-’
laxation. (10 second pause) . Once again, clench’
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your left-hand noticing the tensions in the e
hand and forearm. Study those tensions... :
and now let go. Note the difference- once

again between tension and relaxation.- (10

second pause) REPEAT TWICE EACH WITH RIGHT

HAND AND THEN BOTH HANDS AND FOREARMS.

Enjoy the contrast between the tension and

the relaxation. Note the looseness begin-
ning to develop. .See if-you can keep let-
ting go a little bit. further each time you
relax a muscle. Now clench'both_your'hands'

into fists and bring -them toward your

shoulder to tdghten your biceps muscles...

feel the‘tensihg and study it very closely

. and now relax. Let your arms-drop and T

once again notice the difference the ten- '
. sion that was in your biceps and the rela--
tive relaxation you now feel. (10 second
pause) (repeat for'the biceps).

. Repeat the alternatfhg tension.and relaxation
twice for each of the following muscle groups. Study -
the tension.for each muscl group and noticgyand en-
joy the contrasting feeling of ‘relaxation as you let '
go of the tension. Notice 1¥ you tense only the in-

“~dividual muscle group while kgeping the rest of the
body relaxed. After every 2-3\muscle groups, return
to checking your breathing patt :

O
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" Muscle 'Group. =~ - - Tensing Instructions Tension Location

shoulders bring the shoulders - shoulders and lower N
o upward toward the ears . part of .the neck
forehead . wrinkling forehead and - ‘entire forehead :~.
lifting eyebrows upward o T
'_ forehead . frowning and lowering loﬁér'foréhead;.
’ eyebrows downward v between the eyes
"~ eyes close eyes tightly . ejelfds
. (N . . ~ A -] -
= . nose & cheeks. o wrfakle your nose V » nose & cheeks . Lo
§ﬁ¢jaWS ) ‘tighfen:jaws ' -\jaws
@jaws; N ) h stretch lower jaw down- "chk of ‘jaw
..ward . C /
. tongue - . press tongue against roof area in and around '
= ! T of mouth C e tongue o C N
‘1ips : . press'lips tightly together area around the mouth
"neck . . press head backward against  [back of neck and _
the-chair’ (floor, bed) back of scalp N
" “neck - S bend head forward and press front_ of neck and
against chest / around jaws

] ' S - . " j




~ Muscle Groﬁg . Tensing Instructions Tension Location

upper back arch back by raising o mainly upper back
B stomach and chest N
chest take deep breath and ] entire chest area

" hold it (5 seconds)

.

stomach push abdominal muscles entire abdomen
e outward - :
stomach 7 pull stomach inward ‘ entire abdomen -
thighs A , stretch both legs ' thighs
' outward very -hard
“calf ' . hold leg(s) straight out; calf
Right only . point toes outward and.down
Left only ' S - : : .
Both o o _ ' : ey i
lower front legs hold leg(s) sgtaight out front ofmlowér-leg”;“f'
Right -only - and point toes towagd your ' .
Left only head ’ - . -

Both
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Now review each of the individual muscle groups.
As each muscle group {s reviewed, notice any
tension in those muscles. I[f there is, try
to concentrate on those muscles and send mess-
ages to them to relax, to loosen. Relax the
muscles in your feet, ankles and calves...
shins, knees and thighs relax... buttocks and
hips... loosen the muscles of your lower body
stomach, waist and lower back relax...
upper back, chest and shoulders relax... relax
l your upper arms, forearms and hands, right to
" the tips of your fingers... let go of the
tension in your throat and neck... face and
jaw relax... let all the muscles of your body
relax. Let go of all the tension. Now rest
quietly with your eyes closed. - Do nothing
more than that. Just sit quietly with your
eyes closed. (2 minutes)

Now count backward from 5 to 1. When you
.reach the count of 1, open your eyes, stretch
'your entire body, yawn, become wide awake. .

[f this exercise 1is done in a group setting, be
sure to ask participants about their experiences.
Be_sure ‘to ask theT what muscle groups were easiest
and most difficult’' to relax, and what it felt }ike~
to let go of the tension. Most will experience some’
degree of relaxation. Others may have a concern .
about not being able to relax, . or may experience more
tension .than usual in such areas -as. the neck’ and head.
It may help to have them move around ‘and do some '
stretching exercises. It 1is not unusual to have
many ‘thoughts and ideas pass through a person's. mind
during the initial phases of relaxation training,

a few may express some concern about this. If nec-
essary, help to meet individually with the person for
a few minutes or seek consultation if necessary. By
far the most:-common reaction is a positive one and
participants. tend to feel more refreshed and rested
within a short time ‘after this experience With
practice and ‘experience, a person ¢an achieve deep
muscle relaxation in é very few minutes. Significant
relaxation in a standing positioa can be achieved in
.a matter .of a few seconds

-~
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Verbal Phrases. We are all familiar with the fact
that the human organism is equipped with automatic
regulating systems, mechanisms and principles; heart
beat, breathing, body temperature, etc. It is possi-
ble to use-certain simple phrases to support or re-
inforce the tendency of the organism to maintain
homeostasis or balance among the systems rather than
let stress and anxiety upset them.* Cold hands can

be warmed, heart rate lowered and breathing deepened.
It was not until recently that the western world rec-
ognized that much of the autonomic (automatic) nervous
system could be altered by the person through a diff-.
erent kind of psychological focusing than 1is normally
experienced. IT IS IMPORTANT TO REALIZE THAT THIS '
IS NOT DONE BY FORCE OF WILL, BUT THROUGH THE USE OF

VISUALIZATION_AND IMAGINATION DURING RELAXATION. It
is necessary to have a casual, detached attitude,

what might be called a "creatively passive" or ex-
pectant attitude, toward the change being attempted. .
.Simply use the phrase or word, visualize and feel

that it i's happening, and then simply "let it happen,"
so that we will not interfere.with the body's tend-
ency to cooperate.

It has been found help¥ul to try to Vvisualize
clearly the part of the body that is to be influenced
before using the phrase relating to it. 1In this way,
a “contact" appears to be set up with 'that particular
part of the body. This seems to be important in '
starting the ‘chain of psychological events that lead
to the desired physiological changes. These changes
essentially result from the psychophysiological prin-
ciple which affirms that "every change in the physio-
logical state is. accompanied by an appropriate change
in the mental-emotional state, conscious or unconsci-
ous, which is then accompanied by a further change in
the physiologiqal/gfhte, etc." This principle, when
coupled with volition, makes possible greater ‘mind-

"body cooperation and self-regulation.

*Author's note: Much of the material in this section
is adapted .from Green, E.F., Green, A.N. & Walters,
E.D. Outline of Verbal Procedures in Developing
Control of Internal States in Autogenic Feedback
Training, Topeka, Kansas: Meninger Foundation
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Concentrate on each phrase in whatever way seens

most effective for you, repeating it verbally, or
visualizing it as if you are hearing it spoken; main-

“ tain a steady flow of the phrases for the duration

of the cxercise. " The aim i{s to train certain mental
processes to operate in .such a way that finally a
very brief passive concentration on the phrase will

-accomplish the intended physiological change almost

instantly. The use of words and pHrases also help

get rild. of distractions and help improve concentra-

tion.

.

The eyes should be gently closed and quiet. Re-

lax the body in the following manner, visualizing and .

feeling the relaxation of each part as you proceed.
Repeat each phrase two or three times:
. < R .

#1 Relaxation Phrases: "I feel quite quiet... I am
beginning to féel quite relaxed... My feet feel
heavy and relaxed... My ankles, my knees and my
hips feel heavy, relaxed, and comfortable... My

a solar plexus, and the .whole central portion of my
body, feel relaxed and confortable... My neck, my
Jaws, and my forghead feel relaxed. They feel
comfortable and Emooth... My whoie body feels
quiet, heavy, comfortable and-‘relaxed."” Continue
visualizing and repeating the. phra es silently
for a minute 0T two. The phrase’ "I am letting go
of the tension" may be addﬁd "

) . !
#2 Warmth Phrases: While ' you remain relaxed and
quiet, with your eyes closed, visualize your
hands and repeat each of the following phrases.
Concentrate in a passive way, visualize the event,
and then just let it happen. "I am_quiet and re-
laxed... My arms and hands are heaﬁy and warm..

I feel quite quiet... My whole body is relaxed

and my hands are warm, relaxed and/warm... My
bands are warm... Warmth is flowing into my hands,
they are warm... warm. Continue visualizing and '
repeating the warmth phrases silejtly for a. minute

or 'two. e
el

‘¢W3 Reverie Phrases: ,While ybu‘remaii relaxed and

". quiet, with your eyes closed, repeat the f0110wing

o
L
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#5

8

) . /
) ) ' - > .
phrases. Simply let .any distracting thoughts pass

through anQ\out of your mind. Again, concentrate
in a passive way visualize the event, and “hien '
just let 4t happen. "My ‘Whole bodv feels qulet,
comfortable, and relaxed... My mi- i quilet...

[ withdraw my thoughts from the = 2ndings and
[ feel serene and still... My thunghté(%re turn-
ed inward and I am at ease... Deep~within my mind
I can visualize and experience my-self as relaxed,
comfortab’ end still... I am alert, but in an
easy, q tnward-tugned way... My mind is calm
and qui * feel an inward quietness.'" Cont-
inue us. - . : phrases for a few minutes allowing
your atte. ia..n, your thoughts, to remain turned
inward.

Activation Phrases: The session is now concluded

and the whole body is reactivated with a stretch
and deep breath and the phrases: "] feel 1life

aud energy flowing through my legs, hips,'solar
plexus, chest, arms and hands, neck, head, and

face... The energy makes me feel light and alive,"-

Competition Phrases: Immediately before perform-

ing, take a deep breath and stretch the entire
body. Pay close attention to a deep, smooth and
regular breathing pattern and repeat th follow
ing phrases: "I feel the .energy flowing through
my body. I feel energy flowing ,through my legs,
and hips, solar plexus and chest, my arms and
hands, neck, head and face. I feel very light,
alive and alert. I feel my body growing very
tall, relaxed and confident." This may be done
in 'a few seconds as skill is developed. ;

Visualization and Imagery. .Various forms jof visual- .
izatlion and imaging provide an important

art of

fine-tuning process. .The eyes are gently closed and’
quiet. The body is as relaxed as possible Wisual
pictﬁres)ofAevents'or scenes are brought into focus
as seen ‘through the mind's eye. These scenes are

‘experienced as fully as possible. "It is again nec-
_essary to have a relased, casual and detachedvatti-'

tude... what might be called "ecreatively passive.f
Simply bring the picture into your wind, ﬁee} that

! ' o ) i
170 : '

N ey

ol - R
' R
\

8

2

.
‘a

o

4



’

it is really happening and "let lt'happo' TR

dlstrhcting thoughts, K comne to mind, gimply let them
pass through and out of your mind,. t them go and
return "to the scene of your focus, '
w "#1 General Relaxation: (This exercise is designed
) to reduce muscle and body tension and create a
state of psychological relaxatdion. It is also

helpful before going o sleep.) Bring to mind a_
very pleasant and relaxing seene.... something you’
- thoroughly enjoy. It may he a mountain or ocean
scene, a favorite activity, something distinctly
pleasurable and relaxing for you.' JIhe .sacene may
change, but always™ to éBmethinn pleasant and re-

i

laxing. Notlce how relaxed and at ease you feel
with a sense of calm and serenity. You feel very
relaxed and at peace with yourself. 1If a dis-

tracting thought comes to mind, simply let it go
':‘q and return to visualizing something pieasant. ’
* “Notice any coiors breezes, texture of 'materials
around you and ehperience e%erythinb to the full-
st.
s L]

#2 Body Warmth: (This exercise is to develop body
warmth in a cold atmosphére. or when. feeling anxi-
ou$). Bring to mind something very ‘warm and '

.. pleasant. It may be a fireplacaq~being around
- good friends, a sunny and warm place, a sduna.
The 'scene may change but always to something .,
warm and*pleasant. Experience the sensation of-
warmth, letting it sprean out to wour afms and
legs, hands and feet. Feel very warm and plea-
sant, relaxed and serene. YourZentire body feels
warm and rslaxed. Simply let ‘any distracting
thoughts pass through your mind and return to
experi®'-e a sense of warmth, ease and comfort.

. Notice now:.relaxed and warm you feel. Notice any
colors dround you and experience evepything in
the  scene to «the fullest. .

#3 Muscle Relaxation: (This'can be achieved through
general relaxation imagery, described: above, or
.by visualizing ‘the various muscle groups as you
. go through the tension- relaxation éxercise dESH
cribed earlier) o ‘ ST

-y
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#4 Mental Rehearsal. (Sulnn (1972) developed the
visno-motor bohavlor rehearsal (VMBR) form of
vigualizatlon to lncrecase motor pcrformnncéﬁ
This technlque can be used to mentally practice
a slngle flgure, a complex routine or to correct

conslgstent mistakes, Tt 1s Lmportant .to experi-
ence actually dofing the movement as much as possi-
ble while In a muscularly relaxed state. There

is ‘a tendency to mentally rehearse a performance
as if seelng oneself at a distance or on film.
The more the person ls able to actually experi-,
ence carrying out the behavior, the greater the
value of the rehearsal. Tt can be done in slow
“motion, especially for learning a new skill or
. correcting mistakes, or at normal speed).

v Begin by getting as relaxed as possible with your
eyes gently'closed. Pay attention to deep, smootl
ard regular breathing and ask each muscle group i
your body to relax. As you get ready to mentally
rehearse a specific movement, notice a very slight
surface tension on varlous. parts of your body.
Instead of feeling very heavy, you begin to feel
relaxed and alert. Since you are "in the water,"
notice the water temperature, the size of the '
..pool, lane markers, pool sides and try to sense
as much as possible actually being in the water.
*Now very slowly and carefully go through a figure
(e.g., ballet leg) and sense every single move
yaur body makes as you go through and complete
each movement. «Notice what muscles you are using
ltow you are using them and the flow of muscle ac-
ivity as you go from one movement 0 the next.’
Notice liow you are using the water to help you,

-

- how you are ,using your sculling technique to

achleve height and control of the figure.. Notice
whether you''are moving through the water or.stay-
ing in one spot. Pay.very close attention to
every detail and move within your performcﬁce.

The next reheargal -is .done at normal speed. -When

mentally rehéarsing a routine, the swimmer should
also try~533"hear" the music. It is importantc to
experience the location of, and distance from, every
other swimmer in the water for duect and team routines
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ings and the extent of pe

As soan as an cerror ls noticed ddrlng mental rehearsal,
fmmedlately go back, correct {t and go on to complcte
the serics of movements, If the error 18 not Immedi~
ately corrected, try the entlre sequence agaiu, When
the problem becomes repeated, develop the proper tech-
nlque In the water before returning to mental rehear-
gal. ’

#5 Bullding Confldence: (This 1s similar to the
VMBR described above. The swimmer images herself
swimming an ideal performance with confidence).
Go through your entire performance from the time
you walk on deck ‘to the filnish of the routine,
Pay attentlon to a feeling of relaxed confidence,
a senge of llghtness and free flowing energy.
Notlce your reactlons to the audience, swimmers,
officlals and other around you. Quickly;scan
your body for any tension, release it and return
‘to the mental rehearsal. Notice anything dhat
tends to dilstract you and continue to relefse an
CEHQIOH that develops

>

Biofeedback. Blofeedback monitoring may be used to

objectlvely measure certain internal psychophysiolog—'
ical functions associated wjith stress and anxiety
(Brown, 1977). Biofeedback instruments may range

from the dimple bathroom scale to highly sophisticated

electroencephalography whi'ch measures brain waves.

In other words, these instruments extend all the way
from the very common- and practical:to those requiring
sophisticated technology and knowledge. The more
speclalized techniques need to be used and applled
under very close supervision until the participants

.become_adept in monitoring and regulating their own

Internal responses. Our: fine-tuning model monitors
muscle activity through lectromyograph (EMG) read-
jripheral blood flow to the
extremities by measuring finger temperature (Thermal)
Thes * two systems are seen as important ‘measures of .
phvsiological components 6f stress. The underlying’
principle is that a more relaxed autonomic response
allows greater blood flow :to the extremities and that
the level of inhibiting muscle tension can become much
less. Iastrumentation assists in the demonstration

that mu:cke and blood flow responses (the autonomic
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. ]
nervous saystem) are amepable to {ndividual control.
The athlete flrst becomes sensltive to hodily respon-
ses and thcnk after Initlal exposure under supervi-
gsion, continues to monitor herself by using simple

‘monitoring devices like the hand-held thermometer,

There ls often nlnbed to check back with an expert
for maximum utllization, In virtually all instances
EMG readings are lowered when deslred, and in most

“cases hand temperature is readily raised or at least

prevented from dropping in tense situations. If you
have interest in this facet of fine-tuning, please .

contact a local psychologist or university for re-

gources In your area.

PUfTING IT ALL TOGETHER

It is important that athletes participating in
a psychological "fine-tuning' program commit themsel-
ves to a specific and consistent practice schedule
with periodic and timely review of the procedures
used. The learning process involved requires practice

‘and positive reinforcement. It must be individualized .

and ultimately established as an integral part of the
athlete's own training program. Once the procedures
mos t pful to the individual are learned and become
almost! automatic, the less time is needed to make them
work under competitive conditions. The competition '
stress jnventory can be used to identify 'the times

. when the athlete must be able to apply these self-

regulation tlechniques most effectively. The attached
format for developing a personal practice schedule
offers several'options and variations in the frequ-
ency and time spent.on each activity.

CONCLUSIONS

¢

Most athletes find that they.can quite easily

‘learn the procedures and are able to make them a s

part of their training program. Coaches generally
are impressed with the potential of the techniques,
both in actual practice and in athlete performance

“levels, and have shared a number of instances of. in-
‘creased performance in terms of anecdotal reports.

Those athletes who are Zble to adopt the psychological
procedures readily and in a consistent manner obtain
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: ualizedﬂ L.

the bert pvffnrmancu results,  There La a clear shift
In focun to the tueluslon of tnternal feedback and a
new sensltlvity to Internal fupnctioning wlthin the

psychophyslologlical arca, Motivatlonal levels are
ralsed and ecxpectations of self are clarifled and
better understood. One direct benefit that has been

clearly manifested ls that sleep patterns are declded-

1y Improved the night immediately before competition.

In additlion, the objective data gathered from blofeed-
back monltoring for the various groups of athletes
show a decrease In electromyographic levels on mus-
cle tension and an increase in hand temperature for
peripheral blood flow in nearly all cases.

The model presented here 1s not withaout some
limitations, however. Sporadic application by some
athletes will give only limited results. " Others may
prerlence difficulty 1in transftrring the techniques
to actual competitive conditipns. ~Ambivalence over
one's ability and the desire to win may get in the
way-and limit performance. Sometimes the meaning of

self-phrases varies from person to person and, there-

fore, the same stimulus words may not always work
well for everyone. They often need to be individ-

After considerable use, the fine-tuning.model
pears to have far more positive benefits than the
few limitations pointed out above. The psychophysio-

logical effects result in much greater internal mo-
t{ivation and control that then produce important per-
“ormance differences for athletes who are relatively
similar In basic capability. There is also an
accompanying development of positive self-esteem in
the psychtuologlcal realm. Coaches who have partici-
pated with their athletes often indicated a desire
for further training. It is anticipated that fine-
tuning will continue to have an impact im the devel-
opment of athletes as they prepare themselves for

-competition in the future.
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COMPETTEION, STRRAS INVENTORY
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Name
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. nervoun watvous . .
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’ upt [yl uurvou nurvan upt. Lght upttipht | nervous
6 O 0 6 fy O 6 6 6 6 6
Moderate Hupoer
/F 5 ) U 5 5 5 5 5 5 5 5 .
4 4 "4 4 4 b 4 4 - 4 4
pood good relaxed relaxed
3 3 3 3 3 3 © 3 3 3 3 3
. relaxed relaxed relaxed ' . . .
2 2 2 2 2 2 2 2 2 ' 2 2
‘Low ,
' 1 1 1 1 1 1 1 1 1 1 1
' ' deep- :

Instructions: This inventory 1s des{gned to be uged following a visual imagery exercise where you have beeh asked to

imagine yourself in a past or future competition. Durlng the exercise you may have noticed particular times
felt anxious or more stregsed than you winted, To help you more clearly ldentify these times, please circle
number that best represents the amount of stress you felt during the times listed at the top of cach column.
f111 in the columns that you do not nced.
competitlon that bothered you,
1, = extremely relaxed
2|= very low stress, very relaxed
3 = mgst dally activitles with little stress
Gim ‘\) sod gtress, such ay workouts and school

. C) ey
'/” S ) . . -I(J {

a relaxed and good' performance

a peak or super performance o .
somewhat tight and nervous

very nervous, tense o

feel like falling apart .

i11l, immobilized, can't do anything

ur B ououo

v~ ovWL:

that you.
the
Do not

The last column 1s blank so that you may list any other time durlng the
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PEIEOHAL PRACTEEE AN Hpavi
Hetew 1y Wena il Dot bd Ty gy

Thane wre it s ety Do dope whib b aber by ov by bl adowiee - Yo may b wishe to cambibwe bwn
OF e bogmeitn bnto e esepe b Choeeie onby Phose Fopiain aned Vime comm L menb s yiag
you bt vo peact beooog g venabate haaln wlthone luturrurlun’wlth ubher act Fvlthes,

1y MUHCLE WHELAXATTON
SO omlaten bwlen aoalay
uyniy ubhng alay
ol hey e e e
CRERAXAT HON WETIE MERGLE REAN
Eyon o lbasnd, qubet attant fve attiGabe, qubekdy cheek vael o de ginup Fae any
Portony, atd reloane that tons b Clnterwnl meie be chaek), “Hral e,
Vo ombnbank, <A % dally
e mlnuton, onew datly
othor (oo, W0 seeandn hofore deiving o ead) oo e
Voo RELAXATTON (nae #2) WIETH l\l(lw\llllN(u EXBROGTS
) the briot ullm. hl churky ]nuulhu ty andd (feel tanylon),

2 wlunten of rolagat o
broathd out (foal rela .'\le heoatha vegnlarty, ymoathly wnd dooply with
volikat lany - Ropoat ffr tatal of fowlanten. Bratel,

S omboaan, 3ok iyl ty
SO mbiaty, onee ally i
Cother (A0 vach

(13 R PP U

Ay RELAXATION (uwou #2) WUTH SELE PHRASES
D ombanten ot relaxat fon with muele cheek Tollownt hy 5 o more mlnutou of
phivastent  my arma e heavy (warm), Legs ave heavy (witrm) , my body {u quiot,
Uoam "tottbng go," 1 fuol peacefnl, calm awl velaxed,” Strotel.

1O minutes, twice dally '
O wluten, onee datbly h '
ot her )

|
' \

e 4 e i e 1 s e o oo e 4 S o e AR S S b R e 8 S 4 SN e oo

—_— Y RELAXATLON (neo #2) WITH VISUALTZATION O SOMETHING PLEASANT
- 2 minutes of relaxation with muselo chock, vlmmllu somethlng pleanant.
dtreeteh, “
‘1 10 minutos, 2 or 3 x datly
. 3=10 winutes, one datly
. “other (buefore golng to nleep)

6, RELAXATLON (soe #2) WUTH MENTAL REHEARSAL
2 mluutes of velaxatlod with mugcle cheek; very nluwly mentally rehearse some
specifle actlvity or akLllg mentatly rehearse at near "notmal" speed. StrLtch.
- - 2 x at practice, gpeclflc .\ctlvlty j

2 x at home, before practlce i
other

IT IS [MPORTANT TO:
1. Stretch and yawn after each exercige. |
2, Try to keep out intrusive or distracting thoughts or lmn;,t_s. When this happens,
simply let them pass through your mind and focus on preathing until you are able
. to return to the exercise.
3. Review your practlce program at least every month and make any needed changes.
4
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PAYCHOLOGECAL ASPRCTH OF BLTTH WOMEN ATHLETES
SYNGHRONTZED HWTMMERS SUBSET DATA

dorry R, May, PhUDy Tracy Veaeh, MA;
Pentoe Dalley, BY and Guorge Furman, MD
Scehool of Medleal Scelencuy,
\ Untvorntty of Nevada, Reuwo

Prosvnted at rhe Anaunl Ameviean
Drthopedie Soclety for Sports Medicine,
san Franetueo, Caltfornla, February, 1979

lunnn:fzuﬂllcu of Sample:
N (Number) = 63
Age: x (average) = 15.37 years
Rnnge';‘ 12~20 years \
Years of Competition: X = 4.98 years

Years of Trainlng:'; = 5,12 years

Duration of Menstrual Cycle: X = 5.65 days

180




pot
on
pert

TANLE OF FREQUENCY AND PERCENTAGH

+

Pffoet of mensl vuatbon
on Eradnlng

BEfect of tratulnpg on
munstrual fon oy

Fefeot of tralntng on
eyela duratfon

Fffocer of traltntnp on
pre~monaterual tonnlon

Prfect of meantrvuatlon
on performnunee

Bileet of tralning on
datlag bonhavler !

Brfeet of tralnlng on
fomlninity

BEtfect of tralning on
mensirual cramplog

SN

ho

57

61

62

Jé

Inereane

ﬁ("l"’lﬂ)

(L6, TH)

5(8.27)

2¢3.27)

5(13,9%)

0.

Deereany
POCTS,9%)
L2, 80
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7013%)
VA(25,57)
24¢39.,37)
L0 (16, 1%)

L1¢30.6%)

Nn_thange

An(nd, 1)

17(hY, 8%)

A5 (8, 2%)

TH(70,3%)

A1 (74,5%)

3

12(52,5%)
BOCBO,6%)

20(55,6%)
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Efveet of treabning oa N nt)

deyalapimupt or magey)ine You - Ihitn,?u)
Fooling wanedon. No - AN )
Someilmen - b (,98)
oo ftude powarda N hil
shneatlue loaking Boadictye = 42 (Y4, 1Y)

wos Lo anpeet of Nogat lye = 717y

cratning, ndirforveont= 21 (15,0%) '

Bmot fonal anpeots of moantruatton on athletle

performanes s

N 7 .

Na el foet 2 hay

Makon "maody" | ML, 9% - no

Tonston/treltating H ba,5%" - Maod

Down/depronavd i 14, 5% - Changon

CONGLUSLONS

Lo Mosat poeport oo change In tralnling durlag mens-
ntruat Lon,

2y Moat roeport traroing haos llttle effoct on mon-

satrual o evo v durabtion, pre~moenstrual tenslon, ote.

T, Mouat yoeporyr e change or o a allght poululve
etffecet "o, deercase) of menstrual cramplog
From tr. cnfng,

4, Mout yeport menstrual cytle does not Influence
pertformance. ’

5., Modt report no change in dating behavior as a
result of thelr training. However, a slgn}éi-
cant pumber di{d report a decrease In dating
while tralning. Most felt this was due to lack
of time rather than an issue of femininity.

6. Most report-training did not effect their femin-
intty. o

7. Most felt their training did not crause the devel-
opment of masculine looking muscles.

'8. If "masculine looking" muscles did develop, most

TTwert mot.concerned and felt positive about their

e



muscle conditioning.

Most experienced some mood Thange with menstrua-
tion at times.

General conclusions of the overall study of women
athletes at the Squaw Valley Olympic Training Center
N
showed that synchronized swimmers were similar in
that:" . )

AN

1. Female atbletes are feeling more sdcially.
accepted as women (who are feminine) and
athletic. ' .

. Z.

Athletic competition can be a positivye

experience in a woman's developmental
process.
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ANATOMY GLOSSARY

ABDUCTION ~ Movement away from the middle line.
ADDUCTION - Movement of the limb toward the central
~ axis of the body, or beyond it. .

ANTERIOR -. The front of body or body part.

BURSA - A closed sac lined with a synovial-like mem-
brane and containing fluid. Bursae are found
or formed in areas subject to friction.

CAPSULE - A membranous structure enveloping an organ,
a joint or other part.

CLAVICLE - Collar bone.

DORSIFLEXION -~ Ankle movement bringing the toe toward
the shin. . °

EVERSION - Turning the sole of the foot outward.

EXTENSION -~ StraigHtening at a joint or increasing
the angle between two bones.

FEMUR - Thigh bone.

FIBULA - Small bone in lower leg.

FLEXION - Bending of a joint or decreasing the angle

' between two bones.

HUMERUS - Upper arm bone. )

INVERSION - Turning the sole of the foot inward.

LATERAL - Away from the midline of the body; toward
the sides. - . '

LIGAMENT - A band of fibrous tissue connecting two
or more bones. )

MEDIAL - Toward the midline of the body.

MENISCUS - Gristle-like padding on or between bones
at the joints (cartilage). ' -

PATELLA - Knee cap.

PLANTARFLEXION - Ankle movement pointing the toe

downward.

POSTERIOR - The back of body or body part.
PRONATION - Turning the palm downward.

SCAPULA - Shoulder blade. ‘
SUPINATION - Turning the palm upward..

SYNOVIAL FLUID - A clear fluid the function of which |

is. to serve as a lubricant in a joint, tendon
‘or bursa. : ’

TENDON - A band of dense, tough tissue forming the

termination of a muscle and attaching the
"muscle to a bone.

TIBIA - Large bone of lower leg.
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APPENDIX A

-USEFUL -SHOULDER &‘KNEE ANATOMY
*"‘Np
Linda W.™Daniel, BS, LPT, CAT

UPPER EXTREMITY ANATOMY

Shoulder Anatomy

The shoulder girdle is ctomposed of two bours:
the clavicle and the scapula. (¥Fig. 1) The humerus
articulates with the shoulder girdle at the glenoid
fossa of the scapula. Four joints are formed when
the clavicle, scxpula and humerus articulate. These
joints are: the coracoclavicular, the acromioclavi-
cular, the sternoclavicular and the glenohumeral.

(Fig. 2) Clavicte Clavicle

/

Acromioclavicular - Spine of
articulation scapula

_~Corccoid Head of
process  humerus

Head of Glenoid fossa
humerus
| ——Scapula  Scapula

+—Humerus Humerus
t

»

Anterior aspect Posterior aspect

Fig. 1 Bonev Anatomy of the Shoulder
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/ .Clavicle

Sterneo-clavicular
articulation

Coracoaclavicular ligament
Acromioclavicular ligament
Coracoacromial ligament

Subacromial bursa
Capsular ligament

.

Fi;;.z Ligaments and Arficulations of the Shoulder .

Of the above articulations the glenohumeral joint
_is frequently injured while swimming. The remaining
three articulations may be idjured while swimming but
much less frequently. Most injuries to those.articu-
lations occur during contact sports activities.

The glenohumeral joint (Fig. 1) is a ball and
socket joint wherein the head of the humerus fits in-
to the glenoid fossa of the scapula. The glenoid
fossa is shallow and is deepened by a fibrocartila-
ginous rim. Surrounding the joint is an articulating
capsule which helps hold the head of the humerus in
the glenoid fossa. Glenohumeral ligaments also cross
the joint to aid ir stability.

Though the shoulder has numberous ligaments, the
shoulder has a great freedom of movement. This can
be attributed to many things, one of which is the
shallow glenoid fossa. This shallowness allows the
head of the humerus to move freely and permits a
great range of motion at the shoulder. -

Several bursae are located around the shoulder
joint. Bursae are small sacs of fluid. Bursae are
designed to decrease frictien. The most common in-
jured bursa in the shoulder is the subacromial (sub-
deltoid). (Fig. 2) Bursitis may occur in the
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shoulder often due to overuse.

The muscles are the site for most shoulder injur-
ies in swimmers. This can be attributed to the great
amounts of work and forceés applied to the shoulder ——
while sculling. The muscles stabilize the shoulder
and compensate for the weakness seen in the bony and -
ligamentous arrangement. Common muscle injuries in-
clude muscle strains and tendinitis. Therefore, it
is important to understand the basic muscle arrangect
ment and muscle functions of the shoulder.

The muscle can be grouped in to superficial and Z
deep muscles. The superficial muscles include the -
pectoralis major, deltoid, teres major, and latissi-

mus dorsi. (Fig. 3)

Trapezius Trapezius

Anterior deltoid Middle deltoid
=T " Posterior delfoid-

N Intraspinatus —.
Teres minor ——{
Teres major——

Pectoralis mdjor

Biceps Triceps —

Latissimus
dorsi —

Anterior aspact Posterior aspect

Fig.3 Su‘perficial Muscles of the Shoulder .
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The supraspinatus, infraspinatus, teres minor and
subscapularis compose the deep group. (Fig. 4) These
four muscles dre often grouped together as the rotat-
or cuff muscles. They are frequently strained due to
the extreme rotation and forces applied to the shoul-
der. )

LOWER EXTREMITY ANATOMY

Knee Anatomy

‘'The ‘knee is often injured.in synchronized swimm-
ing due to the stresses applied to it during the egg-
beater,kick. JThis kick can traumatize the knee unless
the knee is strong and proper technique is used.
Coracoid process Acromion process
Supraspinatus  Supraspinatus
Subscapularis  Infraspinatus

Spine of
scapula

Scapula
Humerus

Anterior aspact Posterior aspect

Fig.4 Deep Muscies of the Shoulder



The knee joint is a hinge joint capable of flexion
and extension. Full range of motion includes full
extension (0 ) and greater than 90 flexion. Minimal
amounts of rotation is noted in the knee.

The joint is formed by the distal end of the femur
articulating with the proximal end of the tibia.
(Fig. 6) The patella (knee cap) sits anterior to this
articulation. The knee cap is located withinm the .~
quadriceps tendon and patellar ligament. The knee
cap functions to protect the knee anteriorly and works
to increase leverage to the knee during extension.
The bony arrangement of the knee joint is very weak.
Muscles and ligaments stabilize the knee and compen-
sate for its bony weaknesses. ,

Medially and laterally the knee is supported by
collateral ligaments. The medial (tibial) collateral
ligament attaches to the medial femur and medial ti-
bia. (Fig. 6) It is a loug, wide band of ligament
which supports the medial aspect of the knee. The
medial collateral ligament is often sprained while
kicking in synchronized swisming. Thec medial collat=-
eral ligament has au attethzent to the medial meaise
cus’ which conngvcs the two siructures. Often when an

Femur Anfaiior cruciote
— ——patetla "90MN
Loteral Coftateral  Posterior cruciate
ligasnent ligoment
s — Medio! Colloteral Mediol meniscus —
ligament Lateral meniscus
W /7~ patelior ligament Medial collateral="
N Lateral collateral ™™ |
. ——\\ Fibula _Fibula
o--—J\—--» —= =~ —--——Tibia Tibia —

Anterior aspect

Postericr aspect

Fig. & Bones and Ligaments of the Knee

189

139



athlete injures the medial collateral ligament she
damages the medial meniscus because of the connection
between the two. The lateral (fibular) collateral
ligament attaches to the lateral femur and to the
lateral prox}mglmgn¢,qﬁAthewﬁibu1a~and“fIHIET'-TFIETM"“

~T6) T Fewer injuries are noted to the lateral collateral
ligament.

There is a small amount of normal gliding anter-
iorly and posteriorly noted by the femur on to the
tibia. The cruciate ligaments are designed to pre-
vent excessive anterior and posterior gliding. The
anterior cruciate ligament prevents posterior gliding
of the femur on the tibia. The anterior cruciate
ligament proceeds superiorly and posteriorly from its
anterior medial tibial attachment: to attach to the
medial aspect of the lateral femoral condyle and the
posterior cruciate arises from the back of the tibia-
and extends forward, upward, and inward to attach to
the medial feémoral condyle.* The two ligaments form
and X as they cross to attach to the bones. (Fig. 6)

The menisci are two oval fibrocartilages that
attach to the superior aspect of the tibia. (Fig. 6)
There is a medial and a lateral menisci in each knee.
They are located between the femur and tibia. They
function to deepen the tibia superiorly and to absorb

forces applied through the tibia and femur.

The knee joint is enclosed by a fibrous capsule.
The capsule is lined with a synovial membrane which
secretes synovial fluid. The synovial fluid lubri-
cates the internal structures of the knee joint to
enhance smooth movement. There are more than 18
bursae within the knee joint designed to decrease
friction. Bursitis of the knee is not common in syn-
chronized swimmers.

Extra protectinn and support is given to the knee
by the muscles surrounding it. (Fig. 7) The anter-
ior muscles are called the quadriceps muscle group.
The four muscles in the quadriceps group are the
rectus femoris, vastus lateralis, vastus medialis,

*Caillét, Rene, MD, Knee Pain and Disability
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and vastus intermedialis. The quadriceps caus= knee
extersion. Three posterior muscles are grouped to-
gether as the hamstrings. They are the biceps femoris,
semimembranosis, semitendinosis. The hamstring muscle
group causes knee flexion,

2 - Rectus femoris  Adductor magnus
| _——Vastus lateralis  Semitendinosus ————
Vastus medialis  Gracilis

Semimembranosus --

Tendon of Biceps femoris
rectus femoris :

N ~———~Patellar ligament Gastrocnemius

b

Anterior aspect Posterior aspect

/
Fig. 7 Muscles of the Knee .
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Flexion of
right shoulder

Flexion - -~ Extension
of elbow of shoulder
Abduction ' Extension
External rotation of shoulder Elexi ¢ of elbow
of shoulder rii;ﬁltorr:ig
, /\ Flexion
5[ of knee
' ;/ / W Extension
Internal rotation” /] Adduction of left hip
of shoulder 9f shoulder Ex}eknsion i
. of knee -
+ Abduction of - Doriflexion l
: le'g a"d.h'P of f00:t : 'Plantar flexion
' © of foot
.0y
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FIG. 9 PRIME MOVERS*

UPPER EXTREMITY

. Shoulder

FLEXION - Anterior deltoid, Coracobrachialis

_EXTENSION - Posterior deltoid, Latissimus dorsi,
Tere major,

ABDUCTION - Middle deltoid, Supraspinatus

ADDUCTION - Pectoralis major, Latissimus dorsi

INTERNAL ROTATION - Subscapularis, Pectoralis major,
Latissimus dorsi, Teres major

EXTERNAL ROTATION - Inf:aspinatus, Teres minor

Elbow

FLEXION - Brachialis, Biceps
;EXTENSION - Triceps
‘SUPINATION =" Biceps,” Supinator'
¢ PRONATION - Pronator teres, Pronator quadratus

Wrist

FLEXION - Flexor carpl radialis, Flexor carpi ulnaris

EXTENSION - Extensor carpi radialis longus, Extensor
carpi radialis brevis, Extensor carpi
ulnaris

,

. _ .
*Adapted from Hoppenfeld, Stanley. Physical Exam- £
ination of the Spine and Extremities. New York, :
Appleton - Century - Crofts, 1976.
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LOWER EXTREMITY

Hip

FLEXION - Iliopsoas ' ' ’ T
EXTENSION - Gluteus maximis

ABDUCTIQN - Gluteus .medius

ADDUCTION --Adductor longus : S

INTERNAL ROTATION - Gluteus medius, Gluteus minimus
EXTERNAL ROTATION - Piriformis, Gemellus superior,
T Gemellus inferior, Obturator internus,
Obturator externus, Quadratus femoris

rKnee

FLEXION - Semimembranosis, Semitendinosis, Biceps
femoris s 7 5 '

EXTENSION - Rectus femoris, Vastus lateralis, Vastus
intermedialis, Vastus medialis

g'\ 7 194
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S*ROKES AND STROKES: AN INSTRUCTOR'S
MANUAL FOR DEVELOPING SWiM PROGRAMS FOR
STROKE VICTIMS .

. In this hew-AAHPERD publicatibn Jill Heckathorn shares her
personal experience and compétence to demonstrate how
swimming, waler exercises and other -aquatic activities can
contribute to rehabilitation, recreation anditness programs for
individuals who have suffered strokes. Filling a void in current
professional literature on the subject. this manual is designed to
be of practical assistance to individuals in many different dis-
ciplines' — including physical education and adapted physical
education, corrective therapy, recreation and therapeutic rec-
realion, physical therapy, occupational therapy. rehabilitation,
administration, nursing. medicine and of course aquatics. 1880.

SWIMNASTICS IS FUN

Includes a discussion of Swimnastics thebry and recreational
swimming and. describes Specific swimnastics exercises
(warm-up, shoulder. abdominat, waist, hip and leg, extremity,
head and neck. and breathing). as well as games, tontests,
relays, and races. The activities are divided into beginning,
intermediate. and"dvanced levels and are marked if especially
appropriate for handicapped,sgeriatric, or other special groups.
1975. : .

-

0

ACTION IN AQUATICS

Proceedings of the CNCA 18th National Aquatic Conference in
Phoenix, Ariz., with reports of five workgroup seminars and
thirteen special interest groups. Topics include aquatics for the
handicapped, community swimmiing pools, programming.for

.. pre-schoolers, synchronized swimming, kayaking, safety in
camp aquatics, water polo, aqualics exercises, surfing, and
lifesaving. 1974.

NEW HORIZONS IN AQUATICS -
Proceedings of the 20th National Conference of the Council tor
National Cooperation in Aquatics. Topics covered inciude pool
design standards {with emphasis on anergy-saving techniques),
aquatics for adults. scuba, life saving and accident manage-
ment, underwater exercises, flotation devices, financial
fhanagement of swimming pools, and swimming for the dis-
abled ‘and ‘handicapped. 1979

v

ADAPTING AQUATIC. CIRCUIY TRAINING FOR
SPECIAL- POPULATIONS 1980 -

2

A

~

: . For current prices and order information, ‘write :
AAHPERD Ryomotion Unit; 1900 Association Diive, Reston, VA 22091

ot

Aquatics
‘Publications
- from
AAHPERD

B
(v

n

S e e '
THE NEV-SCIENCE OF SKIN AND SCUBA DIVING
(CNCA) .
A standard reference and text for diving instruction, incorporat:
ing the latest developments In both teaching and technolog
Contains chapters on physical and swimming abillty requires:.
ments, diving skills, équipment, first ald, medical and scientific
aspects’ﬁ?dlvlno. environment and marine life. A project of the.
Council for National Cooperation in Aquatics, called.by Skin
Diver Magazine “The ultimate in skin diving texts." 4th-Rev.

Ed., 1974,

PRACTICAL GUIOE FOR TEACHING THE MENTALLY .
REYARDED TO SWiM L
Designed to help professionals and volunteers teach the men--:
tally retarded to swim or to swim betier. Sections deat with thé.;
instructional staff, volunteers and aides, preservice and -
sarvice training, and community involveinent, and include cre- :
ative approaches which have been used successtully in aquatics-. i
programs. 1969, ; E

INDEPENOENT SWIMMING FOR CHILOREN WITH
SEVERE PHYSICAL IMPAIRMENT 1879

AOAPTIVE DEVICES FOR AQIATIC ACTIVITIES 1979

CHALLENGING OPPORTUNITIES FOR SPECIAL
. POPULATIONS IN AQUATIC, OUTDOOR, AND
WINTER AQTIVITIES 1976 ° N

GIRLS & WOMEN'S SPORTS PUBLICATIONS:
" AQUATIC TIPS & TECHNIQUES )
COMPETITIVE SWIMMING & DIVING GUIDE

SYNCHRONIZED SWIMMING GUIDE

SPORTS MEOICINE MEETS SYNCHRONIZEO

SWIMMING : .
Deals with practical application of recent research stiudies 1A
synchronized swimming. Covers such topics as training meths
ods, orthopedic considerations, psycfiological conterns, 8}
cise physiotogy, and biomechanicat aspects of figures. 1989,

SAFETY IN AQUATIC ACTIVITIES ’ o
Chaplers are devoted to skin and scuba diving, springboaro;
diving; water polo, tower diving, smail craft safety, watbF-skiliig]
and surfboarding. Also covered are design of aguatic facilitigs:
and safety considerations in pool operation and administration.
1877. CT T
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if You're Involved in
AQUATICS, THERAPEUTICS, OR RESEARCH
You Should be a Member of the
AMERICAN ALLIANCE FOR HEALTH, PHYSICAL EDUCATION,
' RECREATION AND DANC{

In addition to other membership services, the Allian\c'!e has special
organizational structures with your particular interests in mind:

AQUATIC COUNCIL

‘The AAHPERD Aquatic Council is at the forefront of aquatic education. The goal of
the council is to establish its philosophy, policies, and standards in school, com-
munity, and college/university programs paraliel to those offered by existing -cer-
tification agencies. :

‘Of paramount importance to the council is the implementation of many more
AAHPERD courses in water safety and swimming; to further develop professional
standards in aquatic leadership; to expand research that broadens the available
body of knowledge and to promote cooperation with other aquatic agencies to
exchange information.

THERAPEUTICS COUNCIL

Another council within the Association for Research Administration, Professional
Councils and Societies (ARAPCS) is the Therapeutics Council. This important body
‘has as its purpose to promote, stimuiate, and encourage habilitative and rehabilita-
tive programs through physical activity for special populations. The Council spon-
sors activities designed to foster professional growth and to provide a unified base..
for cooperative interdisciplinary action in providing services for individuals with

special needs. - -

v

RESEARCH CQ!:JSORTIUM

This structure is designed to serve as the research arm of the Alliance and co- -
ordinate its associations’ research efforts. In addition to three annual publications of
current research, the Research Consortium is involved in the development of the
Encyclopedia of Phygical Education, Fitness and Sports. Other projects include
research developmeht, position statements and research reporting in a newsletter:
offered to.all Consortium members. .

l;‘_or eombple»te information on membership, write: AAHPERD, 1900 Association
Drive, Reston, VA. 22091. Please specify if you would like more detailed infermation
'on one or more of the mentioned councils. gD
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